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Editorials 


_ Large Fires of '55 URING the 
April Quarterly year 1955 there 
were in the United 
States and Canada some 300 fires involv- 
ing an individual loss of $250,000 or 
more. Detailed information is being com- 
piled on these fires and in the April issue 
of the QUARTERLY, scheduled for mailing 
about April 1, a summary of all these fires 
and the general lessons will be published 
in form similar to that followed in like 
studies for former years. Previously, the 
large loss fire study was published in the 
January issues of the QUARTERLY, but the 
short space of time available after the 
close of the year before publication of the 
January issue made it impossible to secure 
complete information except at the ex- 
nse of a serious delay in the mailing 
date of the QUARTERLY. Our new plan 
will permit including more accurate and 
complete information on the major fires 
of the year which we hope will be even 
more useful as a guide to fire safety than 
has been the case in the past. 


HE year 1956 marks the 
10th anniversary of the 
series of disastrous hotel fires 
which created tremendous public interest 
in the hotel fire problem. These fires in- 
cluded the LaSalle Hotel fire, Chicago, 
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Ruins of the historic Wayside Inn, Sud- 
bury, Mass., of Longfellow fame, after the 
fire of December 22, 1955. Although rec- 
ognized as a historic monument and while 
some consideration had been given to fire 
safety, an automatic sprinkler system had 
not been installed throughout the old inn. 
The manager has been quoted as saying 
that it had been decided not to put in a 
sprinkler system throughout the building 
as it would have necessitated tearing up 
the antique paneling and spoiling the looks. 


Lest We 
Forget! 


June 5, 1946 in which 61 people were 
killed; the Canfield Hotel fire, Dubuque, 
June 9, 1946 where 19 lives were lost, and 
the Winecoff Hotel tragedy in Atlanta on 
December 7, 1946 where 119 died. There 
were also several other hotel fires with 
small loss of life in the United States and 
Canada during the same year. 


These fires created an immediate de- 
mand for remedial legislation. Some con- 
structive laws were passed, hotel manage- 
ments were alerted to the importance of 
fire safety, both in structural details, built- 
in protection and also proper training of 
employees. These fires also brought forth 
a flock of promoters with all sorts of fire 
detecting and escape devices to sell. 


They led to extensive thinking on the 
part of architects and engineers as to how 
to deal with the problem of spread of fire 
and smoke through hotels. This was note- 
worthy, not so much because of any new 
ideas advanced, but because a substantial 
segment of the engineering and architec- 
tural professions realized, apparently for 
the first time, that fatal fires are due 
largely to faults in the original design of 
buildings. Such faults which can be 
avoided by proper planning just as the 
danger of structural collapse of buildings 
may be avoided by proper design of walls 
and floors. 


Ten years have now gone by and the 
public interest has waned. In all too many 
cases hotel managements have returned to 
their old practice of trying to deal with 
fires themselves instead of calling the 
public fire department immediately. 


Patrons of hotels, except for the fire- 
conscious minority which always check 
the exits before they go to sleep in a hotel 
room, no longer seem concerned about 
their personal danger from fire. Perhaps, 
on a statistical basis, they may be justified. 
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The very fact that ten years have gone by 
with no major loss of life fire in a first- 
class hotel may be reason enough for the 
general public to forget about fire safety. 
If the chances of fire in any one hotel in 
any one night were analyzed statistically, 
the results might be something like the 
figures published in the NFPA report on 
the Cocoanut Grove night club fire in 
Boston, November 28, 1942 in which 482 
died. Based on the number of years the 
night club had been operating, and the 
average attendance, figures showed that 
the probability of fire in this particular 
night club in any one night was 0.002 and 
that even after the fire, loss of life per 
person per night was 0.0000004. 


We can only hope that the efforts of 
NFPA members and others of the fire- 
conscious minority will be sufficient to 
prevent another hotel holocaust. 


The Charmed ERHAPS the law of 
Department averages has been 
Stores! suspended as regards 

the occurrence of fatal 
fires in North American mercantile estab- 
lishments. Out of all classes of property 
clearly subject to the hazard of major loss 
of life by fire, the department store seems 
to be the one class which has thus far 
miraculously escaped. Large fatal fires 
have occurred in stores in other parts of 
the world, but not here! The general use 
of automatic sprinkler systems in depart- 
ment stores greatly reduces the hazard, to 
be sure, but this factor alone is not suffi- 
cient to explain the record, because once 
or twice in every hundred fires some 
closed valve prevents the sprinklers from 
doing their job. Also there is the hazard 
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of panic due to the spread of smoke in a 
crowded building and it is a known fact 
that even a small fire in some out-of-the- 
way corner or inside a ventilating system 
can create frightening quantities of smoke. 


Many department stores during special 
sales have the stage set for disaster. The 
are filled with highly combustible goods 
often displayed in such a manner as to 
make for the most rapid combustion. 
There are huge areas without any fire sub- 
divisions and open escalators or other ver- 
tical openings provide flues for the quick 
spread of fire and smoke through the 
building. Many air conditioning systems 
are so arranged that they can spread 
smoke by forced draft even faster than by 
natural circulation through unprotected 
floor openings. 


The designers of large stores have used 
consummate skill in enticing the public 
into the building and to its most remote 
corners where merchandise is on display. 
Anyone with money to spend always 
finds it easy to get in. Where, however, 
are the exits? Stand in the middle of a 
large floor area in almost any department 
store in any North American city and the 
chances are that if you can’t get out the 
way you got in, no alternate path of exit 
is immediately visible. There is nothing 
to distinguish the dead-end alcoves from 
the ways to reach the rear stairways which 
are provided in accordance with the build- 
ing code. Such stairs might well provide 
safe paths of exit, but in the confusion of 
a fire, will they be found behind the maze 
of displays, booths, counters and decora- 
tive features? 


Let us pray that no major department 
store fire will occur in 1956. Can anyone 
do anything more than pray? 





Fire Protection Developments in 1955 
By Percy Bugbee, General Manager 


National Fire Protection Association 


Preliminary estimates of the NFPA 
Fire Record Department indicate that in 
the United States fires caused 11,475 
deaths and a property loss of $1,026,200,- 
000 in 1955. Corresponding figures for 
1954 were 12,100 deaths and a property 
loss of $1,016,915,000. The U. S. prop- 
erty damage from fires in 1955 included 
$876,200,000 damage to buildings and 
contents and $150,000,000 loss in air- 
craft, motor vehicle, forest and other fires 
not involving buildings. 


Preliminary estimates indicate that 
there were 325 fires involving loss ex- 
ceeding $250,000 each in 1955, as com- 
~ with 313 such fires in 1954. The 
argest loss of life fires of the year were in 
the plane crash at Fort Leonard Wood, 
Missouri where 30 died after a fire in an 
engine forced an attempted emergency 
landing, in a cheap lodging house in Chi- 
cago on February 12 in which 29 persons 
died, in another aircraft crash at Seattle 
where 27 were killed and in a restaurant 
explosion in Andover, Ohio, on August 
10 in which 22 persons lost their lives. 
The largest dollar loss of the year resulted 
from the Whiting, Ind. refinery fire of 
August 27 and this loss may well exceed 
$15,000,000. An account of the Whiting 
fire was published in the October 1955 
QUARTERLY. 


During the year there was an excessive 
number of fatal fires from portable kero- 
sene stoves. These fires occur in very cold 
weather, usually in tenement houses and 
in small, isolated dwellings out in the 
country. 


Several disastrous fires in 1955 were 
caused by the serious floods in the North- 
east. The more serious of these fires oc- 
curred in Connecticut and Rhode Island 
in August and September. 


Rough estimates indicate that there are 
approximately 2,000,000 outbreaks of fire 
in a year of which about 800,000 are in 
buildings. Most fires occur in homes and 
the principal causes are smoking and 


matches, electrical wiring and appliances, 


heating and cooking equipment. 


Fire Departments 


In general, it can be said that continued 
progress was made during the past year in 
fire department administration and opera- 
tion. Schools for the training of firemen 
continue to increase in numbers and efh- 
ciency. Nearly 100,000 firemen received 
training in state and provincial programs 
alone during the past year. Most of our 
states conduct an annual fire school or 
training program. Elaborate training cen- 
ters are operated in such states as Pennsyl- 
vania, West Virginia and Maryland. 
There is an obvious trend to more and 
better training in fire administration for 
officers over and above the training given 
to firemen in tactics and evolutions. A 
— contribution to the science of fire 

ghting was the studies in fire ——- 
fog nozzle operation conducted at the 
University of Maryland and reported in 
Firemen magazine for September. Con- 
tributions to the problem of radiation haz- 
ards in fire fighting were made by a spe- 
cial committee of the International Asso- 
ciation of Fire Chiefs and by the United 
States Atomic Energy Commission in its 
bulletin on Radiation Hazards in Fire 
Fighting. 


A development of interest has been the 
decision of the Bell Telephone System to 
enter actively the field of municipal fire 
alarm service. Telephone companies now 
are operating municipal fire alarm systems 
in Miami, Omaha, Indianapolis and Syra- 
cuse as well as in a few other cities. 
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In a thoughtful and stimulating address 
at the annual meeting of NFPA in Cin- 
cinnati in May, a condensation of which 
was published in the July 1955 Quar- 
TERLY, City Manager Charles A. Harrell 
of Cincinnati predicted a rapid increase in 
interest on the part of all municipal fire 
departments in fire prevention activity. 
There is a noticeable and strong trend in 
recent years for more fire prevention ac- 
tivity in our municipal fire departments 
and the quality of inspection work carried 
on by city fire prevention bureaus is in- 
creasing all the time. A special phase of 
this activity, which in my opinion has very 
great promise, has been the notable in- 
crease in dwelling inspections by fire de- 
partments fostered by the special cam- 
paign undertaken by the International 
Association of Fire Chiefs. Millions of 
American homes are now receiving such 
inspections and there is no question but 
that they are reducing loss of life and the 
incidence of fires in dwellings. This 


movement has been particularly pro- 
nounced on the West Coast and many 
West Coast fire oo have re- 


ported substantial reductions in dwelling 
losses because of these home inspections. 


Civil Defense 


Again I am obliged to report a notable 
lack of progress in civil defense interest 
and activity in the United States. The 
civil defense program as enunciated by 
the Federal Civil Defense Administration 
has failed to catch the serious attention of 
the general public and the serious support 
of Congress. NFPA participated during 
the past year in a special critical survey of 
the state of civil defense in this country 
and we are hopeful that the report of this 
special committee which has now gone to 
the Defense Department, the Federal 
Civil Defense Administration, and the 
Office of Defense Mobilization, will bring 
about some needed changes in civil de- 
fense policy. 


Codes and Standards 


Many new technical data of value were 
developed and published during 1955. In 
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the building code field, several new model 
codes made their appearance — the new 
edition of the Model Building Code of 
the National Board of Fire Underwriters, 
and new editions of the Building Officials 
Conference Code and the Pacific Coast 
Building Officials Code. Six volumes of 
National Fire Codes running to several 
thousand pages of technical standards 
were published by the NFPA in Septem- 
ber. New standards of widespread im- 
portance adopted at the NFPA annual 
meeting last May were those on Air 
Conditioning Systems, Motor Fire Ap- 
paratus, Oil Burning Equipment, Nursing 
Homes, Fire Alarm Systems, Sprinkler 
Systems, and First Aid Fire Appliances. 
The City of Wausau, Wis. adopted a fire 
prevention code in October which includ- 
ed the adoption by reference of the Na- 
tional Fire Protection Association stand- 
ards. Life magazine in July carried a 
story on fireworks control as reported by 
NFPA which showed that only the states 
of Louisiana, Mississippi, Missouri, Okla- 
homa, Nevada and Texas now have no 
statutes controlling fireworks. 


The effectiveness of automatic sprinkler 
systems was clearly shown in a report pub- 
lished by NFPA in the April 1955 Quar- 
TERLY, of some 59,000 fires involving 
sprinklers which showed a record of 
96.2% satisfactory performance. 


"Rackets" 


It is worthy of mention that a growing 
number of “rackets” have made their ap- 
pearance in the fire protection field, par- 
ticularly in the field of alarm systems for 
dwellings, and small fire extinguishers. 
Everyone concerned with fire protection 
should be on the lookout for these rackets 
and the general public should be warned 
with respect to them. Inferior fire protec- 
tion is probably worse than no protection 
at all because of the sense of safety that 
these devices provide which is not carried 
out by their performance. 


Fire Prevention Education 


In the field of general public education 
in fire waste control, great strides have 
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been made in recent years and particularly 
throughout 1955. The Fire Prevention 
Campaign conducted by the Advertising 
Council under NFPA sponsorship con- 
tinues to be, in our opinion, the greatest 
piece of mass education in fire prevention 
ever conducted. A research recently un- 
dertaken by the Advertising Council indi- 
cated that Sparky, the principal character 
of this campaign, is known and under- 
stood by over 43 per cent of the total 
population of the United States. Sparky’s 
Fire Department for children, organized 
by NFPA in the early months of 1955, is 
catching on and thousands of children in 
all parts of the United States and Canada 
are enrolling and in the — are learn- 
ing the fundamentals of fire prevention. 
Perhaps an equally convincing indication 
of the growing public interest in and ac- 
ceptance of fire protection and fire pre- 
vention is the fact that all records for dis- 
tribution of fire protection literature by 
NFPA were broken in 1955. Some eight 
and a half million pieces of literature 
were sent out from the NFPA offices 
during the year. 


Fire Prevention Week continues to 
catch the imagination of the general 
public and is without question the most 
widely observed special week in the coun- 
try. The NFPA Fire Prevention Week 
Contest attracted hundreds of communi- 
ties throughout the United States and 
Canada, the Grand Award winner for 
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municipalities being Philadelphia in the 
United States and Kentville, Nova Scotia, 
in Canada. Other United States cities 
winning top awards in their respective 
population classes were Memphis, Hart- 
ford, Anderson, Ind., Tuscaloosa, Ala., 
Alexandria, Ind., and Seaford, Del. In 
the Industrial Division, Chance Vought 
Aircraft of Dallas won the top award in a 
very close contest. The Anniston Ord- 
nance Depot (Alabama), the Carswell 
Air Force Base (Texas) and the Naval 
Station Seattle (Washington) repeated 
their 1954 winning ways in the 1955 con- 
test among U. S. Army, Air Force, and 
Naval installations. The Grand Award 
winner for the Department of National 
Defence (Canada) was HMC Dockyard, 
Halifax, N. S. 


In the year-round contest conducted by 
the United States Chamber of Commerce 
for local Chamber of Commerce activity 
in fire prevention, the Grand winner for 
1954 was Providence, R. I., and the win- 
ners in the six population classes were 
Cincinnati, Dayton, Allentown, Schenec- 
tady, Walla Walla, and Port Angeles. 


From every standpoint there is a grow- 
ing awareness of the need for better fire 
= and fire prevention measures, 

ut the tragic number of fire casualties 
and serious fires clearly indicates that we 
have a long way to go and that there can 
be no slackening of effort. 





Sprinklers Beyond the Water Mains 
By Robert S. Moulton 


Technical Secretary, National Fire Protection Association 


Considering the three-quarter century 
record of successful performance of auto- 
matic sprinkler systems, and the 60 year 
NFPA statistics of better than 96 per 
cent control of 100,000 fires, with loss 
of life by fire in sprinklered buildings so 
small as to be practically negligible, it is 
indeed surprising how many misconcep- 
tions about automatic sprinkler protec- 
tion still remain in the public mind. 
Some people fear that sprinklers may 
cause water damage, which, of course, 
they may, but far less than by heavy 
hose streams. In any case isn’t a bit 
of dampness preferable to a building in 
ashes? One of the worst cases that has 
come to our attention is that where the 
trustees of a hospital refused to install 
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sprinklers because water from sprinklers 
might chill newborn babies! And this 
just after the Effingham Hospital fire 
where, for lack of sprinklers, all the 
babies in the nursery were cremated.* 


It is hard to understand such warped 
thinking. To some extent it may fa 
an attempt at rationalization of reluctance 
to spend money, but this, too, is hard to 
understand because in so many buildings 
sprinklers will pay for themselves in in- 
surance savings over a period of years. 
Perhaps in other cases it may represent 
simply an ostrich-like avoidance of seri- 
ous attention to any subject as unpleasant 
as fire. 


* Quarterly, July 1949, page 12. 


Hien 
ET 


Ps . 


The Bethesda Home for the Aged, Beresford, South Dakota has brick walls, but the 
lives of the occupants would be endangered by any fire in the combustible interior 
construction were it not for the complete automatic sprinkler system supplied by a 
6,000-gallon pressure tank. The building is outside the city limits but a fire depart- 
ment connection is provided so that the Beresford Fire Department could, in an emer- 
gency, supplement the pressure tank supply by pumping from a nearby 28,000-gallon 


reservoir. 
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Unobtrusive sprinkler protection is provided at the Elgin (Illinois) Country Club 
through sprinklers connected to concealed piping. The system is supplied by a 3,000- 
gallon tank in the basement under a pressure of 115 pounds per square inch. The top 
line of sprinklers on the third floor is 35 feet above the tank. 


One of the most prevalent of the popu- 
lat misconceptions about automatic 
sprinklers is that they are complicated, 
expensive and thus are practicable only 
for big city factories or stores where 
street water mains are of ample size. Ac- 
tually nothing could be any further from 
the truth. Automatic sprinklers are most 
needed to provide life safety from fire 
in rural hospitals, resort hotels, country 
clubs, schools and nursing homes and 
other places where there is a serious life 
hazatd from fire, particularly where in 


the country the fire department is not 
right around the corner as it is in the big 
city. 


The value of automatic sprinkler 
en for properties of this sort is 
eing increasingly realized; the photo- 
gtaphs accompanying this article are 
typical examples of how sprinklers can 
be installed. Of course, automatic sprin- 
kler protection is not the only thing in 
the fire-safety picture, but it is the most 
important single item, and we are not 
discussing anything else in this article! 
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Florida News and Photo Service 


Homosassa Springs, Florida. Fifty-room hotel where sprinklers provide peace of 
mind for guests in regard to fire safety. 
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Myles De Russy 


A section of the Baton Rouge Country Club where a concealed piping sprinkler 
system provides life safety from fire so unobtrusively that casual visitors may not even 
realize that their lives are being safeguarded by the sprinkler system. 
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Myles De Russy 

Baton Rouge Country Club's sprinkler 
system is supplied by this 9,000-gallon 
pressure tank located in the Valve House. 
In a less friendly climate, provision wou!d 
have to be made to prevent freezing. 


City water mains providing large vol- 
umes of water at ample pressure are the 
first choice for automatic sprinkler sup- 
ply, but by no means the only way to 
supply a sprinkler system. Towering 
gravity tanks and big fire pumps as used 


to provide fire protection in large fac- 
tories, while highly desirable for large 
properties, are not as necessary to supply 
the small or moderate sized sprinkler 
systems of the kind that we are dis- 
cussing here. 


C. S. Mingledorff 
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Old cut of Lunenburg Academy, Lunen- 
burg, Nova Scotia where students now en- 
joy the fire safety of sprinkler protection 
supplied by a pressure tank. 


A water supply large enough to flush 
a toilet is all that is really necessary to 
fill a sprinkler system pressure tank in a 
light hazard occupancy. An automatic 
sprinkler system pressure tank (operating 
with air pressure to force the water out 
on the same principle as the pressure 
tank in the automatic pump water system 
largely used for domestic supply in rural 
areas) can be filled from any available 
water source. The pressure tank, while 
it may eventually be exhausted, will sup- 
ply water to sprinklers at ample pressure 
to extinguish most fires within a few 
minutes, or, at least, will keep the fire 


Atlanta golfers utilize the facilities of the East Lake Country Club building secure 
in the knowledge that a pressure tank sprinkler system guards their safety. 
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Lewis Studios Inc. (East Orange, N. J.) 

A modern furniture store in an outlying area protected by 226 sprinklers, served 
by three 10,000-gallon water tanks under pressure. This property is at Route 10 and 
River Road in East Hanover Township, N. J. and is operated by Edwin A. Kirch and 
Company. 


er 


The Mid Pines Club at Southern Pines, North Carolina provides not only for the 
comfort but for the safety of its guests through a sprinkler system served by a 3,100- 
gallon pressure tank. 





SPRINKLERS BEYOND THE WATER MAINS 


The need for fire safeguards in combus- 
tible school buildings such as this should 
be obvious. The Southern Seminary and 
Junior College of Buena Vista, Virginia 
meets its problem by the installation of a 
pressure tank automatic sprinkler system. 


under control until outside help arrives 
and long enough to give everyone in the 
building time to escape. This latter fea- 


Thompsons 
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ture assumes that occupants are warned 
by the ringing of the gong with any 
flow of water in the system. 


Not for a ''Do-It-Yourselfer™ 


Like most great inventions the auto- 
matic sprinkler is very simple and very 
little can go wrong with it. In the very 
small percentage of cases where auto- 
matic sprinklers do not control fire, it is 
mostly because someone shut the water 
off, or because pipes were allowed to 
freeze, which is just as bad for a sprin- 
kler system as it is for pipes in the kitch- 
en or bathroom. Though essentially sim- 
ple, automatic sprinkler installation is no 
job for a do-it-yourself plumber, because 
all the details have to be right to assure 
proper performance. If your new bath- 
room shower doesn’t work right the first 
time you try it, you can get it fixed; if 
your sprinkler system does not put the 
water on the fire the first time, you don’t 
need to worry—just be sure you do the 
job right when you put up your new 
building after the fire, that is, if you are 


Patrons of the New Gatlinburg Inn, Gatlinburg, Tennessee enjoy the safety of a 
sprinkler system primarily supplied by a pressure tank with additional water available 
through a 4-inch water main connection and possible fire department use of the water 


in the swimming pool. 
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Valdos Studio 


The Air Terminal Building at the Valdosta (Georgia) Municipal Airport is 32 
miles beyond city limits and 1,000 feet from the main highway. The Terminal Building 
and tower are provided with 188 sprinklers served by a pressure tank. 


still around. All the automatic sprinkler 
installations illustrated in this article were 
made by experienced sprinkler contrac- 
tors. The owners and occupants of the 
buildings have every reason to rest as- 
sured of safety to life and property, so 
long as water is in the pipes. But it’s a 
good idea to check the water supply and 
other details periodically, lest someone 
trying to stop the flow of water in a 
leaky toilet has closed the wrong valve 
and forgotten about it, or something 
equally foolish. 


The National Fire Protection Associa- 
tion has established standards for auto- 
matic sprinkler protection which apply to 
all types of property and which specify 
the details of installation for assured fire- 
safety. For special hazard industrial 
properties, special types of sprinkler pro- 
tection are indicated and for ordinary 
mercantile and industrial buildings water 
supplies, piping and number of sprinklers 
are specified to provide protection ade- 
quate to deal with any fire that may be 
reasonably anticipated. 


For so-called “light hazard occupan- 
cies,” however, the standards are different, 


specifying smaller water supplies, elim- 
inating any large piping, and allowing 
up to 200 sq. ft. per sprinkler, which 
is a substantially larger area than in 
industrial or mercantile buildings. The 
light hazard sprinkler system is fully ade- 
quate to deal with fires in the type of 
buildings covered by this article. It is 
less expensive to install than the “ordi- 
nary hazard’’ system, but it is considered 
fully adequate for this type of occupancy. 


The NFPA Sprinkler Standards classify 
as light hazard, the following: 
Apartments 
Asylums 
Churches 
Clubs 
Colleges and 

Universities 
Dormitories 
Dwellings 
Hospitals 
Hotels 
Institutions 


The standards provide that a light 
hazard occupancy sprinkler system can 
be supplied by a pressure tank as small 
as 3,000 gallons, which generally means 


Libraries 

Museums 

Nursing, Convalescent 
and Care Homes 

Office Buildings 

Prisons 

Public Buildings 

Rooming Houses 

Schools 

Tenements 
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Front entrance of the Sapphire Valley Club in Sapphire, North Carolina. This 
club is protected by a complete sprinkler system supplied by a pressure tank. This 
picture shows only a part of the 15,525 square foot structure, part of which is four 
stories above grade. The system is complete, covering not only the areas that are 
seen by the casual visitor, but also the servants’ quarters, basement storage, heater 


rooms, attics and porches. 


2,000 gallons of water with the rest of 
the space filled with air under pressure 
to force the water out. The pressure tank 
can be filled using even a trickle of water 
from a domestic pump or even by buck- 
ets. 2,000 gallons of water is enough 
to supply five sprinklers for nearly one- 
half hour, discharging at 15 gallons per 
minute per sprinkler. NFPA _ records 
show that over 80 per cent of all fires 
in sprinklered buildings of all kinds are 
controlled by five or less sprinklers. 


Less Than Wall-to-Wall Carpeting 


Sprinklers do cost money to install, 
and in the type of building which in- 
volves no high property values in build- 
ing or contents, they may not always be 
economically justified for the owner who 
is concerned only with his property and 
is oblivious to life-safety from fire. The 
actual cost of sprinkler installation, of 
course, varies with conditions; for ex- 
ample, a non-freezing type for an un- 
heated area costs more than the usual 
wet-pipe system. Even the most expen- 


sive sprinkler system, however, is a bar- 
gain in life safety, costing only a small 
fraction of the first cost of wall-to-wall 
carpeting in the same building, or, over 
a period of years, no more than the ag- 
gregate cost of maintenance and periodic 
refinishing of an ordinary hardwood 
floor. 


To the person who is fire-conscious 
the automatic sprinkler is a thing of beau- 
ty, but those who have aesthetic preju- 
dice against continuing visual reminders 
of fire-safety and don’t want to see sprin- 
kler ag in their living rooms can have 
sprinkler protection and still not see it 
by the use of sidewall sprinklers unob- 
trusively placed along the sides of the 
room where they are not at all conspicu- 
ous, or by systems with concealed piping 
and sprinklers flush with the ceiling, or 
nicely blended with the decor, as in the 
vaulted ceiling of a deluxe motion pic- 
ture theatre on Cape Cod where sprin- 
klers mingle with the stars in a Rock- 
well Kent celestial mural. 
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Figure 1. A Leed's and Northrop potentiometer is used to measure cigarette tem- 
perature. A pair of thermocouple wires terminate in the end of the cigarette. A 
water pump aspirator (not in the picture) is used to "draw" on the cigarette through 
the glass tube on the right side of the cigarette. The maximum temperature achieved 


was 1,350°F. 


Figure 2. The potentiometer is used again, in this case with the cigarette in- 
sulated in a ball of glass wool fibre, the purpose being to learn the maximum tem- 
perature a cigarette might reach after being discarded into a mass of combustible 
material. The highest temperature recorded was |,420°F. at the center with prolonged 


draft. 





Cigarette Fire Mechanisms 


By Joe R. Yockers, State Fire Marshal, and Louis Segal, Chemist 
Office of the California State Fire Marshal 


In 1949, the California State Fire 
Marshal’s Office conducted a series of 
tests to study the burning qualities of 
cigarettes. Later, an investigation was 
conducted on the likelihood of ignition 
of cotton and foam rubber mattresses by 
cigarettes.1 These studies indicated a need 
for more basic knowledge of the mechan- 
isms of cigarette fires. 


The main purpose of the 1949 work 
was to discover if there were any ciga- 
rettes available which would go out by 
themselves if not periodically puffed, and, 
if cigarettes were commonly subjected to 
any special treatment to make them burn 
evenly and continually. These questions 
were prompted by the characteristic of 
continued burning which enables ciga- 
rettes to start fires in other combustible 
materials after being discarded. 


In the first phase of the study, 55 dif- 
ferent brands of cigarettes were tested 
and not one failed to burn its full length 
when suspended horizontally in the air 
or when lying horizontally on a piece of 
wool carpet. 


Chemical tests were then performed 
on both the papers and tobaccos to learn 
if any of the cigarettes were treated with 
nitrate salts to enhance their burning 
qualities. The majority of tobaccos, in- 
cluding those of the popular brands, 
were found to contain pm detectable 
amounts of nitrates, but in only a very 
few of the lesser-known brands was the 
quantity sufficient to indicate artificial 
treatment. The papers of five brands 
(none commonly known) were found 
to contain nitrate, and it is reasonable 
to assume the chemical was added to en- 
hance combustion. 


Many factors influence a cigarette’s 
burning characteristics, including the 
mixture of tobaccos in the blend, the 


size and length of the shreds and how 
they are packed, and the moisture con- 
tent of the tobacco. Probably the princi- 
pal element is the paper. Its porosity, 
and probably its propensity toward glow- 
ing, are largely controlled by the amount 
of calcium carbonate added to the pulp. 
The importance of the paper to the prop- 
erty of continued burning of cigarettes 
may be demonstrated easily; a narrow 
band (as little as 1/16 inch wide) of 
cellophane tape around a cigarette at 
any point near the middle will cause the 
cigarette to go out when the glow reaches 
the band, providing it is not puffed at 
that moment. Apparently the paper must 
“breathe” in order for glow to continue. 


Cigarette Temperatures 


In the current studies, the first tests 
concerned cigarette temperatures. Pre- 
liminary tests established that no signifi- 
cant differences were noted between 
“King” size, and regular cigarettes with 
and without tips. All ensuing tests were 
therefore made using fresh, regular size 
cigarettes without tips. Temperatures 
were measured at various points along 
the cigarette’s length and under various 
conditions, using a potentiometer and 24 
gage chromel-alumel thermocouple. For 
each test, the thermocouple junction was 
positioned in the center or at the surface 
of the cigarette, and the maximum tem- 
perature achieved noted. Check tests were 
run under each condition, and while 
considerable variation was observed, the 
following figures represent the average 
of several readings: 


1. Center of cigarette, 


2. Center of cigarette, with 
1,350°F. 


3. Surface of cigarette, 
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4. Surface of cigarette, with 
800°F. 
5. Center of cigarette, in- 
sulated, no draft 
. Surface of cigarette, in- 
sulated, no draft 


1, 150°F-. 


Draft was applied by a water-pump 
aspirator set to simulate the normal 
“drag” on a cigarette being smoked. In- 
sulation for conditions 5 and 6 above 
consisted of about 1/4 inch of fine glass 
wool, the purpose being to learn the 
maximum temperature a cigarette might 
reach after being discarded into a mass 
of combustible material. The highest 
temperature recorded in any test was 1,- 
420°F. at the center with prolonged 
draft. 


It is apparent from these figures that 
glowing cigarettes achieve temperatures 
high enough, in theory at least, to ignite 
the great majority of combustible solids, 
vapors or gases. Whether or not they 
can do so in actuality is another matter. 


Combustibles Subject to Ignition 


The action of cigarettes on materials 
commonly known or reputed to be sus- 
ceptible to ignition by cigarettes was 
examined, These included the following: 


1. Fabrics 
a. Decorative 
1. Natural fibres 
2. Flameproofed natural fibres 
3. Synthetic fibres 
4. Plastic materials 


b. Clothing 
2. Padding and cushioning 


a. Foam rubber 
b. Rubberized hair 
c. Down and feathers 
d. Sisal 
e. Cotton 
3. Vegetation (Dry grass, leaves, brush, 
duff ) 
4. Rubbish, trash, wastebaskets 


5. Flammable liquids and gases 


Fabrics — Decorative, Natural 

To study the action of burning ciga- 
rettes on fabrics, various specimens were 
suspended horizontally in air. Pieces 
21/, by 5 inches were clamped in a hori- 
zontal position, fixed at one end and 
placed under slight tension by means of 
a clamp and rubber band (see Fig. 3). 


The first series of tests was to learn 
the influence of flameproofing insofar 
as resistance to damage by burning ciga- 
rettes is concerned. Three heavy cotton 
fabrics (boucle, drill and velour), a wool 


Figure 3. To study the action of burning cigarettes on fabrics, various fabrics 
were suspended as shown. From left to right: cotton boucle, cotton drill and cotton 
velour, wool blanketing, and cotton sheeting (see Figure 4 for results of tests). 





CIGARETTE FIRE MECHANISMS 


Figure 4. The results of the tests on the cotton and wool specimens illustrated in 
Figure 3 are shown here, with the top row illustrating the results before flameproofing, 
and the lower panel indicating results after flameproofing with a common water- 
soluble-salt treatment. The views here are from the underside of the specimens. 


blanketing, and a cotton sheeting com- 
rised the first set of specimens tested. 
A lighted cigarette was laid on samples 
of these materials before flameproofing 
and permitted to burn completely. Then 
ee of the identical materials 
ameproofed with a common _ water- 
soluble-salt treatment were subjected to 
the same tests. We observed no signifi- 
cant difference in the reactions of the 
two sets of specimens. This indicates 
that the typical flameproofing treatment 
has no value whatsoever in rendering 
materials resistant to burning by ciga- 
tettes. In many instances, treated materials 
will be damaged more readily than those 
not treated. Flameproofing a rug or car- 
pet will ot make it immune to damage 
y cigarettes. Flameproofing the up- 


holstering of over-stuffed furniture will 


not prevent cigarettes from burning 
through and possibly causing ignition of 
the padding below. Flameproofing a 
canvas awning will not stop cigarettes 
from burning holes in it. Flameproofing 


of bedding or mattress ticking will not 
prevent cigarettes from burning through 
into the mattress and possibly igniting 
the stuffing. It is important that these 
facts be recognized. Flameproofing will 
reduce the flammability of a material and 
can reduce the hazard of smoldering or 
flameless combustion but cannot make a 
combustible fabric resistant to charting or 
decomposition when exposed to flame or 
high temperature. The danger is that 
flameproofing might be depended upon to 
do a job of which it is not capable, there- 
by providing a false sense of security. 


Fabrics — Decorative, Synthetic 


For the next series some typical fabrics 
were selected among more commonly 
used synthetic fibers, including Saran, 
nylon, acetate, Orlon and Dynel, and 
specimens subjected to the same tests. 
The cigarette on the Saran specimen 
burned only about 14 inch and then 
went out. After being relit, it burned 
another inch and went out again. The 
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Figure 5. The top row contains the untreated cotton and wool specimens (same 
as shown in Figure 3 and top panel of Figure 4), while the lower panel shows the 
results of similar tests on Saran, nylon, acetate, Orlon and Dynel. These photos are 


also from the underside of the specimens. 


cigarettes on the other four fabrics burned 
to completion, but at a rate somewhat 
slower than those on the natural fab- 
rics of the previous series. In each case 
the fabric was burned through. 


Fabrics — Decorative, Plastic 


To complete the decorative fabrics, 
we tested some plastic materials. We 


selected 4, 12 and 20 gage unsupported 
opaque vinyl plastic films, a 7 gage 
translucent vinyl, and a ——— vinyl 
film with a flameproofed backing. The 
12 and 20 gage films and the supported 
film were representative of materials 
commonly used for upholstering and the 
7 gage translucent vinyl is used in lumi- 
nous ceilings. Of these five specimens, 


Figure 6. The materials shown here are, left to right, 4-gage unsupported opaque 
vinyl plastic; 12-gage unsupported opaque vinyl plastic; 20-gage unsupported opaque 
vinyl plastic; 7-gage translucent vinyl plastic, and 7-gage supported vinyl plastic with 
backing. The first four materials are commonly used for upholstery, and the last one 
for luminous ceilings. Only on the 4-gage plastic did the cigarette burn to completion. 





als 


CIGARETTE FIRE MECHANISMS 


Figure 7. In these tests cotton and vinyl upholstering fabrics were used with cot- 
ton padding on the underside of the specimens. The cotton drill and cotton velour are 
at the left, followed by 12- and 20-gage unsupported plastics with the last sample a 
supported film .023 inch thick. The cigarettes on the cotton samples caused smolder- 
ing of the padding. No smoldering occurred in the padding under the plastics. 


only the cigarette on the 4 gage film 
burned to completion, and it burned 
relatively slowly. The cigarettes on the 
other specimens only burned for a short 
distance and then went out. 


The next experiment was to determine 
whether the seeming resistance to burn- 
ing of the heavier plastics would have 
practical value. Placed in the clamps 
were specimens of cotton drill .025 inch 
thick and a fairly heavy cotton velour to 
represent textile upholstering fabrics, the 
12 and 20 gage unsupported films and 
the supported film (.023 inch thick). 


Beneath each specimen was placed a wad 
of cotton fiber padding of sufficient size 
to cover the underside of the specimens. 
On the cotton velour, the cigarette had 
burned approximately 1 inch when it was 
observed that the padding below was 
smoldering. The glow area spread rapid- 
ly throughout the padding and laterally 
on the velour. At this point the padding 
was removed from below this specimen 
since it was evident it was going to con- 
tinue glowing to extinction. The same 
action took place on the sample of cotton 
drill after the cigarette had burned ap- 
proximately half its length. The three 


Figure 8. The effects of the tests illustrated in Figure 7 are shown more clearly 
in this photograph. Note that the paddings below the plastic specimens (last three on 
right) were slightly scorched, but glowing did not result. 
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Figure 9. The materials shown here are clothing fabrics being, left to right, cotton 
batiste, Orlon marquisette, acetate marquisette, nylon tulle, and silk net. After ex- 
posure each specimen burned only directly beneath the cigarette with no indication of 


flaming or any lateral spread of glowing. 


cigarettes on the plastic materials burned 
their full length with no smoldering oc- 
curring. The padding below each of the 
oye specimens was slightly scorched, 
ut apparently insufficient heat passed 
through the material to initiate glowing. 


Additional tests were run on the plas- 
tics with cigarettes propped up so they 
rested at an angle of about 30° from the 
vertical, burning end down, but there 
was no noticeable difference in results. 


On the basis of these tests, it would 
appear that a burning cigarette dropped 
on over-stuffed furniture covered with a 
textile fabric is likely to start the padding 
below to glowing, while coverings of 
supported or unsupported vinyl films of 
upholstering grade are quite resistant to 
this action. 


Clothing 


The subject of flammable wearing ap- 
parel has been of great interest for many 
years. The California State Fire Marshal’s 
Office has tested literally thousands of 
apparel fabrics and investigated some 200 
clothing fire cases and has yet to find 
any fabric that could actually be set on 
fire with a cigarette. There have been, 
however, many newspaper stories and 
reports of cigarettes causing ignition of 
clothing. 


All specimens of apparel fabrics were 
oven-dried and kept in a desiccator until 
tested, so that they may be considered 
more than normally susceptible to igni- 
tion, First, five very sheer fabrics were 
suspended between the clamps: cotton 
batiste, Orlon and acetate marquisettes, 
nylon tulle and silk net. After exposure, 
each specimen had been burned only di- 
rectly beneath the cigarette, with no 
indication of flaming or any lateral spread 
of glowing. Of some significance is the 
fact that the first four fabrics named ex- 
hibit burning times close to the minimum 
permitted under the Federal Flammable 
Fabrics Act,* while the silk net has a 
burning time much less than this mini- 
mum, and is by far the most flammable 
material of its type tested. 


An attempt was then made to ignite 
a variety of clothing fabrics under “ideal” 
conditions. The dried specimens were 
suspended between the clamps, and a 
slight breeze (3-4 miles per hour) di- 
rected over them. The glowing tip of a 
cigarette was (1) held against the speci- 
men until it burned through and (2) 
brushed against the surface so that glow- 
ing coals were rubbed off. Fabrics tested 
were wool, acetate, Orlon, Nylon, Dynel, 
light and heavy brushed viscose rayon, 


*See page 223 of this issue of the Quarterly 
for further information on this Act. 
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and the following cottons: batiste, mus- 
lin, light and heavy flannel, suede, light 
and heavy chenille, marquisette, and a 
flannel robe cloth. The majority of fab- 
rics exhibited only a momentary glow 
with no appreciable spread. Exceptions 
were the heavy brushed rayon and the 
heavier cottons, which showed a con- 
tinued spread of glowing combustion. Of 
these, only the light chenille and the 
flannel robe cloth sustained progressive 
glow even without draft. No flaming oc- 
curred in any test. 


Some additional tests were run on two 
exceptionally flammable fabrics. One was 
a heavy cotton flannel of the type used 
for baby blankets, and the other was the 
notorious brushed rayon of sweater fame. 
When dried and vigorously brushed to 
raise the nap, these fabrics represent the 
ultimate in ease of ignition and rate of 
flash surface burning. Pieces of these 
fabrics were suspended horizontally, ver- 
tically, and at assorted angles, with and 
without draft, and caressed, rubbed, 


ptodded and jabbed with burning ciga- 


rettes. No semblance of flaming resulted; 
glowing, yes, but no flaming. 


Since glowing can become flaming un- 
det proper conditions, some final tests 
were made with cigarettes on large masses 
of those fabrics found susceptible to 
glowing. Sufficient layers of the light 
and heavy flannel, the light chenille and 
the heavy brushed rayon were placed be- 
tween the clamps to form loose masses 
of each about 3/4, inch thick. Progressive 
glow was started in still air in the massed 
chenille, which burst into flame under 
slight draft. The other three fabrics sus- 
tained glow only under considerable 
draft, and would not ignite. 


From these tests, it can be concluded 
that (1) it is virtually impossible for 
mere contact with a burning cigarette to 
initiate flaming in any known clothing 
fabric; (2) cigarettes can start fires in 
fabrics, but only under severely limited 
conditions; and (3) it is extremely un- 
likely that clothing being worn could 
be set on fire under any circumstances 
by a cigarette. 


FIRE MECHANISMS 


Padding and Cushioning 


Burned spots on clothing, carpets or 
furniture are in the class of petty an- 
noyances, but when a burning cigarette 
gets into a mass of combustible material 
where it can burrow, initiate smoldering, 
build up heat, and generate poison gases, 
its deadly aspects are manifested. The 
greatest number of deaths caused by 
cigarette-initiated fires involve mattresses 
and overstuffed furniture because so 
much of the padding or cushioning of 
these articles is highly susceptible to ig- 
nition from this source. 


Cotton of course is the most widely 
used padding material, others being sisal 
or coco fibers, rubberized hair, feathers, 
down and foam rubber. In the October 
1954 NFPA QuarTERLY,! a study of the 
comparative fire hazard characteristics of 
cotton and foam rubber mattresses was 
reported. The findings were that while 
most foam rubber is highly flammable, it 
is not subject to ignition by cigarettes 
because it is incapable of undergoing 
glowing combustion. Present tests of rub- 
berized hair, feathers, and down showed 
these materials likewise are immune to 
glowing, and not susceptible to cigarette 
ignition. 

Sisal in its typical state is not likely 
to sustain glowing because the fibers are 
too widely separated. However, by dry- 
ing and compressing a mass of sisal 
fibers, a sustained glow can be started 
with a cigarette, and flaming achieved 
by blowing vigorously on the glowing 
area with a bellows. Here again, igni- 
tion is possible, but the required con- 
ditions are very limiting. 


Cotton padding is the most readily 
ignited by cigarettes although, again, cer- 
tain limiting factors exist. Not all cotton 
padding is equally vulnerable. One factor 
may be the amount of short fuzzy fibers. 
Long staple cotton batting is far more 
difficult to set aglow than the typical 
material used for stuffing furniture, 
which contains a large proportion of 
linters. It is possible that significant 
chemical or structural differences exist 
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between linters and staple cotton and 
between cottons of different origins 
(American, Indian, Egyptian). 


Vegetation 


A large boxful of assorted dry vege- 
tation was collected. It consisted largely 
of grasses (about a foot high, yellow 
and brittle-dry), some thin twigs, dry 
brush, pine needles, oak and eucalyptus 
leaves, and a quantity of the moldy 
ground cover. This was oven-dried to 
encourage ignition. 


Many lighted cigarettes were placed 
in various positions in this mass, others 
were dropped and thrown in haphaz- 
ardly, and breeze from a fan was di- 
rected over the box. Under these ap- 
parently ideal conditions, the only result 
observed was a momentary glowing in 
some of the materials. Obviously, some 
element required for ignition was missing. 
The physical form, or to be more exact, 
the state of division, of the fuel was 
the key. After pulverizing some of the 
mixture so that the pieces were smaller 
and closer together, no difficulty was ex- 
perienced starting sustained glowing and, 
with enough draft, flaming. 


Nature does her own ‘‘pulverizing,” 
and has created innumerable wooded 
areas with conditions ideally suited for 
ignition by cigarettes. The most vul- 
nerable spots would appear to be those 
where the ground cover is a deep layer 
of finely divided dry humus or duff or 
decayed, punky wood, which can smolder, 
build up heat and eventually burst into 
flame. 


Rubbish, Trash, Wastebaskets 


Rubbish and trash consists mainly of 
paper, rags and other readily combustible 
cellulosic material and fills all qualifi- 
cations required to be cigarette ignitable. 
Wastebaskets are frequent sources of 
smoldering fires because they serve as 
receptacles both for general rubbish and 
for discarded cigarettes, which too often 
are not completely extinguished. Here 
again, given proper conditions of time, 
draft and fuel, flaming can result. 


QUARTERLY OF THE NFPA — JANUARY 1956 


In business offices, the frequent oc- 
currence of wastebasket fires can be at- 
tributed principally to discarded carbon 
paper. This material is extremely sus- 
ceptible to glowing combustion, and the 
easiest to set aglow of all tested. 


Flammable Liquids and Gases 


The ignition temperature of all flam- 
mable liquid vapors and gases is well 
below the average temperature of a 
cigarette’s glowing coals. One might 
anticipate, therefore, that igniting flam- 
mable mixtures with cigarettes would 
regularly occur under usual vapor haz. 
ardous conditions. Actually, however, 
this does not prove to be the case. 


The tests conducted included the fol- 
lowing representative and frequently en- 
countered flammable liquids: Carbon di- 
sulfide, ethyl ether, benzene, toluene, 
xylene,* acetone, methyl ethyl ketone, 
amyl acetate,* ethyl acetate, ethyl ben- 
zene, ethanol, methanol, petroleum ether, 
gasoline and Stoddard solvent.* A 
three inch square piece of asbestos cloth 
was saturated with liquid, suspended in 
air and subjected to three different ex- 
posures: 

1. A lighted cigarette was held at various 
positions around the cloth. 


2. This was repeated, with air being drawn 
through the cigarette (temperature of coals ap- 
proximately 1350°F.). 

3. A cigarette was held above the cloth, and 
the tip pinched with tweezers so that glowing 
coals were broken off and fell through the 
vapor area. 


After each such series, when no igni- 
tion occurred, a spark-producing flint 
gas-lighter was used to ignite the vapor, 
thus ensuring the existence of a flam- 
mable mixture during the exposure to 
cigarettes. Each liquid was tested three 
times. Similar tests were then conducted 
on natural gas (mostly methane), butane 
and acetylene. 


With two exceptions, the results of 
all these tests were negative. The first 


*These were warmed to at least 30°F. 
above their respective flash points before test. 
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exception was carbon disulfide, which 

roved to be ignitable by a cigarette with- 
out difficulty. The other exception was 
a surprise. Ignition occurred during one 
of the tests on toluene, with the cigarette 
being aspirated. Several subsequent at- 
tempts with toluene under identical con- 
ditions were unsuccessful. 


This incident serves to emphasize that 
the ignition hazard under such conditions 
cannot be reliably predicted. Actually, it 
is difficult to comprehend why cigarette 
coals did not easily ignite the flammable 
vapors used in these tests and any definite 
conclusions from this portion of the test 
program cannot be given except to indi- 
cate that ignition is not a foregone con- 
clusion although the potential cannot be 
ignored. 


Test Conclusions 


1. Cigarettes can start fires in solid 
fuels only indirectly, by first initiating 
glow.* Therefore, a solid, in order to be 
ignitable by a cigarette, must be capable 
of supporting progressive flameless com- 
bustion. 


2. By no means all combustible solid 
materials possess this quality. Those 
which do are virtually all of cellulosic 
origin. Materials which melt when heat- 
ed (foam rubber, plastics, synthetic f- 
bers) cannot sustain glowing, possibly 
because the heat applied is absorbed as 
heat of fusion. 


3. A solid material is most vulnerable 
to cigarette ignition when in a fairly 
compact, — divided state. If the 
units or particles of material are too far 
apart, glow will not be able to transmit 
itself from one piece to the next as too 
much heat is lost to the intervening air. 


4. For flaming to occur, a minimum 
mass or volume of material is required. 
Since flaming only takes place after the 
solid fuel has had an opportunity to 
glow for some time (building up heat), a 


*Exceptions would be certain chemicals and 
telated materials such as explosives, organic 
materials saturated with nitrate or chlorate 
salts, etc. 


sufficient quantity of fuel must be avail- 
able, the minimum necessary varying 
with different materials. 


5. Once glowing has been established, 
its rate of spread, temperature, and the 
likelihood of flaming, are increased in 
proportion to the air supply, or draft. 


6. There are many variables in evalu- 
ating the cigarette fire hazard. For in- 
stance, “hot spots” are frequently en- 
countered by smokers when a small solid 
chunk of tobacco seems to “spit” or 
“sizzle.” Abnormally high temperatures 
might be present at these infrequent 
moments capable of causing ignitions not 
contemplated in these tests, 


7. Ignition of flammable liquid va- 
pors and gases by cigarettes should not 
be belittled as a result of these limited 
tests. The surprise ignition of one sample 
of toluene should be warning enough. 


Cigarette Exposure Hazard Terrific 


These tests have shown that cigarettes 
are a relatively poor source of ignition 
and can start fires only under limited 
conditions. How, then, can the condem- 
nation of cigarettes as one of our prime 
fire causes be justified? The answer lies 
in the fact that, in 1955, cigarettes were 
smoked in the United States at the rate 
of about 800,000 per minute, resulting 
in an annual total consumption in excess 
of four hundred billion (400,000,000,- 
000). For the same year, the total num- 
ber of fires as estimated by the NFPA 
was just over two million. Let’s assume 
cigarettes were responsible for 10% of 
these fires, or 200,000 (the NFPA es- 
timates that smoking and matches caused 
116,000 fires in buildings). To accom- 
plish this, it would be necessary for only 
one cigarette out of every 2,000,000 to 
start a fire. It is obvious, therefore, that 
cigarettes can and do start many thou- 
sands of fires simply because of their 
mass of numbers. 


What Can Be Done 


Several means are available for com- 
bating the menace of the carelessly dis- 
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carded cigarette. Stricter enforcement of 
existing legislation might be effective. 
For example, in California and several 
other states, it is a misdemeanor to throw 
a lighted cigarette (or any other burn- 
ing object) from a moving vehicle. Yet 
this law, while enforced in brush and 
forest areas where the hazard is obvious, 
is ignored elsewhere and is violated by 
hundreds, perhaps thousands, of motor- 
ists daily. We suspect that a few arrests 
for this violation might get more pub- 
licity and attention than all the cam- 
paigns urging drivers to use their auto- 
mobile ash trays. 


Speaking of ash trays, there are few 
designed to fulfill their function safely. 
The NFPA published an article on this 
subject in the September 1954 FirE 
News? pleading for advances in safely 
designed trays. 


Sparky's fundamental precept of fire 
prevention, “Don’t Give Fire A Place 
To Start,” is quite applicable to the 


cigarette fire problem. Without fuel on 


which to feed, a cigarette is harmless 
(from the fire viewpoint, at least). 
Much can be accomplished by the follow- 
ing indirect but effective measures: 


1. Preventing access of fuel to cigar- 
ettes —upholstering fabrics of heavy 
plastic film can prevent cigarettes from 
reaching ignitable padding below. Covers 
on trash cans and boxes prevent cigarettes 
from reaching the contents. 


2. Substituting less vulnerable fuels 
— foam rubber for furniture, auto seats 
and mattress padding, while flammable, 
is much less vulnerable to ignition by 
cigarettes than cotton or other cellulosic 
materials. Of even greater promise are 
recently developed plastic foams which 
are not only immune to cigarette ignition, 
but can be flameproof as well. 


3. Eliminating the fuel altogether— 
one of the favorite breeding grounds 
for cigarette fires in our homes and fac- 
tories is accumulated trash and rubbish. 
Good housekeeping practices can largely 
contain this hazard. 


Finally, we come to the $50,000,000 
question. This tidy sum, about 5 per 
cent of the total U. S. annual fire loss, 
could well represent the share attributable 
to cigarettes. The question is, can any- 
thing be done about the villain of the 
piece, the cigarette itself? The answer 
is, yes, but with reservations. It has 
been advocated that cigarettes be made 
so they would go out of their own ac- 
cord if not occasionally puffed. This 
can be done with little difficulty from 
the manufacturing standpoint, and with- 
out significant changes in tobacco quality. 
No doubt this change would reduce con- 
siderably a cigarette’s potential to start 
fires. However, a corollary result could 
be a greatly increased use of matches, 
to relight cigarettes which go out before 
their owners are ready to discard them. 
Since most authorities agree that the 
matches used to light cigarettes may be 
the greater hazard of the two, there is 
some question as to how much benefit 
would be derived. Also, manufacturers 
and the smoking public would greet a 
proposal to adopt this.change in cigarettes 
with something less than enthusiasm. 


The best means for fighting the ciga- 
rette fire hazard is to stop people from 
discarding cigarettes carelessly. However 
Utopian this goal might seem, we must 
maintain an unceasing campaign to pub- 
licize the hazard. An apt and succinct 
slogan might be “SMOKE SAFELY.” 
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EDITOR’S NOTE 


Two previous articles appeared in the 
Quarterly of the NFPA dealing with fire 
hazard tests with cigarettes (Jan. 1928, 
Vol. 21, No. 3, page 237 and Oct. 1933, 
Vol. 27, No. 2, page 132). Both of these 
articles dealt with the ignition hazard on 
dry vegetation and were prepared on the 
basis of tests conducted by the Bureau of 
Standards, U. S. Dept. of Commerce. 
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Evaluating Clothing Flammability 


By Arthur Spiegelman, Senior Research Engineer 


National Board of Fire Underwriters 


Public interest in the problem cre- 
ated through the use of dangerously 
fammable wearing apparel has grown 
steadily over a period of 10 years in 
this country. The desire to prevent 
injury and loss of life strikes a par- 
ticularly respondent note when it is 
realized that children rank first in the 
category of burn victims. The series 
of fatal accidents in 1948 involving 
little boys in cowboy costumes and the 
thousands of “‘torch” sweaters which 
appeared on the market in 1949 at- 
tracted public attention. They were 
instrumental in focusing interest on 
the necessity for adequate safety regu- 
lation of textiles which are used for 
wearing apparel. 


Federal and State Regulations 


Thus far three state legislatures* 
have enacted bills to control these 
textiles and at least one other has the 
matter under consideration. A model 
flammable fabrics act is being circulat- 
ed to all other states by the Council of 
State Governments. ** 


On July 1, 1954 U. S. Public Law 
88, known as the ‘Flammable Fabrics 
Act,” became effective. This legisla- 
tion established a precedent in that it 
represented the first passage of federal 

Mr. Spiegelman is chairman of the Sub- 
committee on Tests and Test Methods of the 
NFPA Committee on Wearing Apparel. This 
report is based on a talk presented by Mr. 
Spiegelman at the 59th Annual Meeting of 
the NFPA held in Cincinnati, Ohio, May 
16-20, 1955. — Editor. 


*California, New Jersey and New York. 


***Suggested State Legislation Program for 
1955,” published by the Council of State 
ens, 1313 Sixtieth St., Chicago 37, 


legislation to protect the public from 
flammable wearing apparel hazards. 


The Federal and State laws include 
as the test method to evaluate the 
flammability of wearing apparel a 
Commercial Standard, CS 191-53, 
Flammability of Clothing Textiles, 
promulgated by the U. S. Department 
of Commerce. This standard was de- 
veloped primarily through the volun- 
tary efforts of the American Associa- 
tion of Textile Chemists and Colorists, 
the National Retail Dry Goods Asso- 
ciation, various textile manufacturers 
and other trade groups. Restrictions 
are placed on the use of those materials 
which fall into the “rapid and intense” 
burning class. This grouping includes 


Figure 1. 


Flammability tester used in 
method described in Commercial Standard 
CS 191-53. Gas for the flame is supplied 
by a butane cylinder (not shown). 
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those materials which burn so rapidly 
that 5 inches, supported in an inclined 
position, will be consumed in 3.5 to 4 
seconds under the test conditions. 


By including this Commercial Stand- 
ard in Public Law 88, it is given legal 
status. Enforcement by the Federal 
Trade Commission will have the fol- 
lowing general effects: 


(1) Prohibit the introduction and move- 
ment in interstate commerce of wearing ap- 
parel that fails to meet the minimum stand- 
ards established and is thereby considered so 
highly flammable as to be dangerous when 
worn by individuals. 


(2) Make the manufacture, sale, offering 
for sale or importation of such fabrics an un- 
fair method of competition and an unfair 
deceptive practice of commerce under the 
Federal Trade Commission Act. 


(3) Authorize the seizure and confiscation 
of clothing of such fabrics and their destruc- 
tion, or, release to the owner only after post- 
ing a bond guaranteeing that the seized arti- 


cles will not be used for wearing apparel or 
that they will be adequately treated. 


(4) Make willful violation of the act a 
misdemeanor and upon conviction permit a 
fine up to $5,000 or a prison sentence of not 
more than one year. 


The ability of the federal and State 
regulations with their stringent con- 
trols and penalties to provide adequate 
public protection depends primarily on 
the efficiency and accuracy of the CS 
191-53 test method and on the evalua- 
tion given therein of the test results, 
Since most fabrics are combustible, this 
test must provide a means by which 
fabrics can be compared and rated un- 
der identical fire exposure conditions. 
In addition, the test performance must 
be such that the same textile material 
will produce identical results regard- 
less of where or by whom the tests are 
made. The apparatus used in the test 
method is shown in Figure 1. 


Figure 2. California variable-angle tester used to determine the effect of the 
angle of the specimen rack and the length of sample on test results. 
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NFPA Tentative Standards 


The question was raised in the 
NFPA Committee on Wearing Appar- 
el, Roger H. Wingate, Chairman, as 
to whether this standard (CS 191-53) 
had actually produced a correct and an 
accurate evaluation of the flammability 
of textile materials. A Subcommittee 
on Tests and Test Methods, appointed 
in September, 1952, undertook a study 
of 16 different test methods for de- 
termining the flammability of fabrics. 
After some deliberation and examina- 
tion of various equipment, the test 
method described in CS 191-53 was 
recommended as the best available at 
the time. It was tentatively adopted 
at the 1953 NFPA Annual Meeting as 
the NFPA Standards for Classification 
of Wearing Apparel for Relative Flam- 
mability (NFPA No. 702-T.)* How- 
ever, a Statement was inserted in the 
foreword of the tentatively adopted 
standard which pointed up certain 
limiting features of this test method. 
The following items were cited by the 
Committee as requiring additional in- 
vestigation and improvement : 


TEST METHOD 


(a) Determination of the influence of the 
angle of the specimen rack. 


(b) Method of performing ignition test. 
(c) Method for measuring flame intensity. 


(d) Preparation and proper conditioning of 
samples. 


(e) Design of the sample holder 
EVALUATION OF TEST RESULTS 

(a) Interpretation of flame intensity based 
on ignition or fusing of base fabric. 


(b) Establishment of burning-time limit 
to separate the degree of flammability into 
three classes, i.e. Normal (Class 1), Interme- 
diate (Class 2), Rapid and Intense (Class 3). 


(c) Description requirements for Inter- 
mediate (Class 2) to better indicate the 
“ewilight zone” character of this group. 


Investigation by NFPA Committee 


The Subcommittee on Tests and 
Test Methods was asked to investigate 


*Copies available from the NFPA Publi- 
tations Service Dept. for 35 cents each. 
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the limiting factors in the present test 
methods enumerated above. 


In January of 1953 California State 
Fire Stetcuel Joe R. Yockers presented 
to the subcommittee certain qualitative 
data on variable-angle testing which he 
had obtained with an instrument of his 
own design. This instrument appealed 
to the subcommittee as the research 
tool to investigate this phase of the 
problem since it permitted the investi- 
gation of the influence of the angle of 
the specimen rack and the length of 
sample on test results. 


The variable-angle tester, which can 
be noted in Figure 2, is an instrument 
designed to determine the rate of flame 
spread of a 2 inch by 10 inch specimen 
of fabric. The position of the speci- 
men holder can ks rotated 90° with a 
long edge as an axis and 90° with a 
short edge as an axis. The time of 
burning is automatically recorded at 
the 5-inch and 10-inch position on the 
——_ Samples are prepared and 

ried in accordance with CS 191-53 
procedure. 


Cooperating Laboratories 


Three laboratories, representing di- 
versified interests, volunteered to par- 
ticipate in this research project. They 
were the National Bureau of Stand- 
ards, the laboratory of the American 
Association of Textile Chemists and 
Colorists at Lowell Institute of Tech- 
nology, and the laboratory of the Of- 
fice of Fire Marshal of California. 
These laboratories were able to serve 
as a check on each other and thereby 
to aid in authenticating the quality of 
the work. 


Angle of Test Investigation 


The equipment and test procedure 
were evaluated by testing a uniform 
cotton batiste (sheer fabric — plain 
weave) in all of the laboratories. The 
correlation of results at the 44 angles 
tested was very satisfactory. The first 
phase of the actual test program was 


then undertaken. The angle of test 
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NFPA COMMITTEE ON 
WEARING APPAREL 


5-INCH SAMPLES 
1000 TESTS 


Figure 3. Variation in burn- 
ing rates of 5-inch samples 
as the sample position is 
changed. Note that marqui- 
sette, which is one of the 
safest materials at the 75° 
angle, is in the intermediate 
range at the 45° angle and 
burns with a speed that ap- 
proximates the flash of 
brushed rayon at the 15° 
angle (near vertical). 








Oise oo 45° 


60° F 75° 


Angles of Test 


| NFPA COMMITTEE ON 
WEARING APPAREL 


18 VARIABLE ANGLE TESTS — 
10-INCH SAMPLES 
1000 TESTS 
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Figure 4. Variation of burn- 
ing rates as sample position 
is changed. In this series of 
tests 10-inch samples were 
used. 
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was changed by rotating the specimen 
with both long and short edges as 
axes. Seventeen test angles were used. 
The number of individual tests con- 
ducted at each angle was increased 
from 3 in the evaluation run to 10 in 
the first phase of the test program for 
greater statistical accuracy. The ma- 
terials used for this phase of the work 
included: (a) organdy (thin-plain 
weave), (b) cotton chenille (short cut 
fibers or pile protruding), (c) brushed 
rayon. The results obtained from these 
tests were presented and discussed by 
the Committee in May of 1954. The 
work was significant enough to permit 
the sub-committee to narrow the scope 
of the program considerably in the 
second phase of this research. A few 
general conclusions were drawn: (1) 
Rotating the oe with the long 
side as axis had little effect on improv- 
ing the coefficient of variation (a meas- 
ure of reproducibility).* (2) The 
longer 10-inch specimen gave more 
reproducible results than the 5-inch 
specimens. (3) The tests at angle 15°- 
90° (sample rotated 15° from the ver- 
tical position around the short axis) 
showed a high degree of reproducibili- 


ty. 


Sample Length Investigation 


The second phase of this program 
was undertaken with ten different fab- 
tics which were tested at five angles 
15°-90°; 30°-90°; 45°-90°; 60°-90°; 
and 75°-90° (no variation in the 
long axis angle). Of these fabrics only 
seven burned with sufficient speed and 
intensity to be significant in the com- 
pilation of data. These fabrics includ- 
ed: (1) Ninon-acetate (plain weave), 
(2) Acetate-taffeta (cross-ribbed ef- 
fect), (3) Nylon-tulle (net-hexagonal 
mesh), (4) Brushed rayon, (5) Mar- 





*The coefficient of variation is defined in the 
ASTM Manual on Quality Control of Materi- 
als as follows: “The coefficient of variation, 
v, of a set of members, is the ratio of their 
standard deviation, y, to their average, x, ex- 
Pressed as a percentage. It is given by: 
v=100 y/x.” 


quisette (sheer-open weave fabric), 
(6) Organdy, (7) Leno-orlon (sheer- 
special weave). 


Approximately 3,000 tests were 
made which resulted in 6,000 test 
readings at the 5-inch and 10-inch po- 
sitions. Figures 3 through 10 present 
the test data graphically. 


Figures 3 and 4 show general test 
data on the speed of burning of seven 
fabrics at five different angles from the 
vertical. Figures 5 and 6 show graph- 
ically the degree of reproducibility of 
the test results submitted by the three 
co-operating laboratories. Figures 7 
and 8 show the change in relative 
burning rates of fabrics as the test 
angle and specimen length are varied. 
Changes in acceleration of burning as 
the test specimen approaches the verti- 
cal position are shown in Figures 9 
and 10. 


Flame Intensity Investigation 


Both the speed of flame spread and 
the intensity of the flame are used in 
Commercial Standard CS 191-53 to 
evaluate the flammability of wearing 
apparel. Research described so far has 
had to do with rate of flame spread. 
The committee was also concerned 
with the matter of determining flame 
intensity, which in CS 191-53 is estab- 
lished by visual inspection. For ex- 
ample, if during the test of a napped 
fabric, the base fabric did not fuse or 
ignite, the fabric would be classified as 
Class 1, Normal Flammability, irrespec- 
tive of the rate of flame spread. 


In an effort to develop a more ac- 
curate measure of flame intensity the 
Committee investigated the a 
of weight loss of a sample during 
burning as a measure of flame intensi- 
ty. Results of the tests are shown in 
Table 1. 


Investigation Results to Date 


(1) The flammability rating (rate of 
burning) of the various fabrics changes 
with relation to one another as the 
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5- Inch specimen[___] 


10- Inch specimen Fore] Figure 5. Com. 





VARIABLE ANGLE TESTS 


Coefficient of Variation 


Organdy Puritan 
Test Angles 


Acetate Toffeta 


parisons of the re- 
producibility of test 
results of 5-inch 
and 10-inch speci- 
mens at the various 
angles of test. Note 
that the "coeffi- 
cient of variation" 
is lower for each 
10-inch specimen 
than with the 5-inch 
specimen which in- 
dicates greater re- 
producibility. 





Marquisette 


Cen 
5- Inch specimen ee | 


NFPA COMMITTEE ON 
WEARING APPAREL 
VARIABLE ANGLE TESTS 


10 - Inch specimen 


Figure 6. Same 
as Figure 5 —dif- 


ferent fabrics. 





test sample is raised towards the verti- 


cal a gga This change apparently 
could be serious enough to cause one 
to misjudge the degree of hazard of 
some materials through the use of a 
45° test angle. 


(2) The testing of the longer 10- 
inch samples generally resulted in 
more reproducible results. This was 
noted in the results of each individual 
laboratory and for the average of the 
three laboratories. 


Orlon Leno 
Test Angles 


Acetate Ninon 


(3) The progressive increase in rate 
of burning is apparently being over- 
looked in the present 45° test method. 
The accelerated rate of burning of a 
fabric is a function of the length of 
the test specimen and the angle at 
which it is tested as well as the com- 
position and texture of the fabric. 


(4) Flame intensity is an important 
but poorly evaluated factor in the pres- 
ent CS 191-53 test method. Through 
the “weight loss during test” method 
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Acetate Toffeta 


Figure 7. Comparison of burn- 


Orton—t ene—— ing rates to show fluctuation in 


Nylor Tulle 
relative positions of materials. 
Marquisette 


Acetate Ninon _ Note that the marquisette mate- 
rial burns more rapidly than the 
organdy at 15° angle. The test 
results at the 15° angle are 
found between 0.9 and 3.7 sec- 
onds which makes differentiation 


difficult. 


Organdy Puritan. 


Burning Time — Seconds 


- Red Brushed Rayo 














—— 5- inch Samples. 5- Inch Samples 
at 15° angle at 45° angle 
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Figure 8. Same as Figure 7 
except that length of one sam- 
ple is increased. Note that in- 
creasing the length of the sam- 
ple from 5 inches to 10 inches 
at the 15° angle produces a 
considerable spread in the burn- 
ing time and makes possible dif- 
ferentiation of the various test 
materials. 
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Figure 10. Exam- 
ple of accelerated 
burning—less rapid. 
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Figure 9. Exam- 
ple of accelerated 
burning — rapid. 
Note the increase 
in the acceleration 
of burning as the 
test angles vary 
from 75° (near 
horizontal) to 15° 
(near vertical). 

















45° 60° 75° 


Angles of Test 





which has been developed, this factor 
is reduced to understandable terms 
which may serve as a yardstick. Calor- 
ific tests have indicated that some of 
the synthetic fabrics will release about 
twice the amount of heat for the same 
weight of material as the cellulosic 
fabrics. 


Vertical Testing 


The logical choice of a vertical 
sample position as representing the 
usual and most hazardous position of 
actual wear was not adopted by other 
technical committees which have con- 
sidered this problem in the past, be- 
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Table |. Flame Intensity Determination by Weight Loss 


Average Flame Average Average 
Spread Time Weight Loss in Flame Intensity 
Weight (€S 191-53) Loss Heat Content Average Loss of 

Material oz. /sq. yd. sec. grams btu btu/sec. 
Organdy, style 516 1.10 4.2 — 3.56 0.85 
Organdy, style 8800 1.0 4.2 — 3.48 0.83 
Organdy E2 4.8 ~: 3.57 0.74 
Print cloth 3 13.07 — 9.42 0.73 
Flannelette, tender 008 4.1 DNI or IBE* — 0.08 — 
Robing flannel 8.7 3.8, S.FS — 0.81 0.24 
Torch sweater 8.0 1.2 B.F.I. — 26.32 21.9 
Flannel 008S 4.2 1.0? 0.0176 29 0.29 
Flannel 056S 3.4 DNI* — — — 
Organdy BS 4.5 0.2549 4.25 0.94 
Marquisette-cotton 0.9 5.1 0.1621 2.70 0.53 
Blue brushed rayon 3.8 DNI* — — — 
Red brushed rayon 5.7 1.4 B.F.1.° 1.1397 19.02 13.6 
Nylon tulle 0.7 5.6 0.1157 3.38° 0.60 
Acetate taffeta 3.3 8.3 0.5264 — — 
Leno-orlon 0.9 6.4 0.1305 4.26° 0.66 
Ninon-acetate 1.6 4.9 0.2411 4.24° 0.85 


1 Ignition obtained by manually applying the test flame for more than one second on this sample. 


2 Each specimen showed a surface flash but no base fabric ignition. The flash time was obtained on 
two specimens only since the surface flash failed to burn the thread in three cases. 


3 The calorific value for cellulosic fabrics is given as 7570 btu/lb. (NFPA Handbook of Fire Protec- 
tion). Recent test work of the Underwriters’ Laboratories, Inc. (Letter 1/20/55) gives the follow- 
ing results: Ninon-acetate 8097 btu/lb.; Nylon tulle 13,187 btu/lb.; Leno-orlon 15,835 btu/Ib. 


‘ “Did not ignite’ or ‘‘ignited but extinguished.’”” Only the surface fleecing was scorched in the area 
of actual flame contact or for very short distances beyond. 


5 Surface flash only — no base ignition. 
6 Base fabric ignition — from the surface flash. 


cause of difficulties in testing. Vertical termining factors in flammability rat- 
burning was generally considered too ing. This is not a new concept as can 
rapid and lacking in a well defined be noted in the following quotation 
flame front for accurate gaging, unless from an article which appeared in the 
an immoderately long sample was January 24, 1949 American Dyestuff 
used. From the test data which has Reporter — ‘Flammability of Consum- 
been demonstrated, it is apparent that er Textiles” by Mr. George Buck:* 
the difficulties can be overcome by 


moderately lengthening the sample to “Both the horizontal and inclined 
10 inches and by testing as close to the it aan eg we antionly the 
vertical position (sample rotated 15° oak ak ce one a a 
from vertical) as goo reproducibility acceleration is the phenomenon which 
permits. The change which may be contributes most of the hazards which 
proposed in the standard could permit pr sites oe pene compels 


testing in the approximate position of 


wear, and would thereby include *Member, NFPA Committee on Wearing 
flame acceleration” as one of the de- Apparel. | 
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From the standpoint of the fire pro- 
tection engineer, flammability _ tests 
should be designed as far as possible 
to demonstrate how the material would 
be expected to perform under end-use 
conditions. This is the criterion by 
which most combustible materials are 
judged and classified in the many codes 
and standards relating to fire hazards. 
Experience has indicated, in the field of 
fire research, that some tests have been 
developed with undersized specimens 
and under circumstances that require 
extensive evaluation procedures for 
translation into end-use conditions. 
Such tests often fall short of the goal 
as they are not always significant or rep- 
resentative enough to serve as a good 
basis of comparison. 


Other Phases of the Investigation 


To summarize the other test items 
which this subcommittee undertook to 
study, the following progress is re- 
ported: 


1. A new improved sample holder devel- 
oped by the laboratory of the California State 
Fire Marshal has been demonstrated to other 
interested technical committees. 


2. Preparation and conditioning of the 
sample has been studied and found generally 
acceptable. 


3. Method of performing the ignition test 
is still receiving the attention of some labora- 
tories. 


Evaluation of Test Results 


With regard to the evaluation of 
test results, the NFPA Committee on 
Wearing Apparel has not considered 
to date any changes that would make 
our present tentative standard more 
restrictive. It should be obvious, how- 
ever, that the classification of some 
fabrics would be more restricted if the 
angle of test were changed towards the 
vertical position. 


This technical information has been 
presented to the Executive Committee 
on Research of the American Associa- 
tion of Textile Chemists and Colorists 
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and the Standing Committee of Com- 
mercial Standard CS 191-53. These 
groups have been asked to consider 
the implications of this research work 
and a complete report on the subject 
is expected at the January 1956 meet- 
ing of the NFPA Committee on Wear- 
ing Apparel. 


The first standards for evaluating 
textiles placed the passing mark at 6 
seconds. By 1949 the trend was to- 
wards a 4-second passing mark, with 
certain compensatory changes in the 
equipment, and with a “twilight zone” 
of 4 to 8 seconds, which manufacturers 
might try to avoid. In 1953 the pass- 
ing mark was established at 4 seconds 
and the “twilight zone’’ was called in- 
termediate burning. During the next 
year the test mark was lowered to 3.5 
seconds for sheer fabrics and an un- 
successful attempt was made to lower 
the entire standard considerably by 
using humidified samples. At the 
present time practically all fabrics com- 
monly used for wearing apparel pass 
the test and will not burn in the ‘‘rapid 
and intense” class. In view of the 
periodic changes in the standard, a 
concept has arisen that if a fabric has 
been marketed for a number of years 
its manufacture and sale should not be 
restricted in any way. This situation 
can only be improved by gathering 
factual data to indicate better where 
and in which materials the hazard 
exists. A recent report concerning a 
southern hospital for children indicat- 
ed that 46 per cent of 344 burn cases, 
treated there, were due to clothing 
fires involving commonly used textiles. 
The NFPA Committee on Wearing 
Apparel is now engaged in a unique 
undertaking with several children’s 
hospitals in the Boston area to obtain 
more information on the materials in- 
volved in burn cases resulting from 
clothing fires. 


Something has been learned about 
this problem but there is still much to 
be determined. 
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Fire Research — Part Il 
A Staff Report by Horatio Bond 


Chief Engineer, National Fire Protection Association 


The response which has already been re- 
ceived from private fire research organiza- 
tions and government agencies for infor- 
mation for the purpose of this report has 
resulted in the collection of a very large 
body of information. A full report will 
eventually be prepared about the facilities 
and procedures of all important agencies 
now doing research work in the fire field 
or in a position to do it. The selection of 
individual laboratories and organizations 
covered in each installment of this report 
is made from those on which the collec- 
tion of data was complete at the time of 
publication.* Inclusion of A yr sonennd re- 
seatch agency in this second installment 
of the report does not imply a judgment 
in any way as to its relative importance. 


Reference was made in Part I of this re- 
port to arrangements which were under 
negotiation between the U. S. Federal 
Civil Defense Administration and the 
National Academy of Sciences to sponsor 
some research of a basic nature with 
respect to fundamental combustion and 
mass fires. By contract effecting this 
arrangement, authorized in October 1955, 
FCDA has furnished the National Acade- 
my with $30,000 to spend during the year 
beginning December 1, 1955. 


This installment, like the first, is to 
cover activities of various organizations, 


*See October 1955 QUARTERLY, Vol. 49, 
No. 2, pages 115 to 151 inclusive, for the first 
part of this report in which seventeen agencies 
in the United States and three in Canada were 
covered. Work has not yet been completed on 
statements about a number of important re- 
search agencies not covered by either the first 
or this second installment, but they will be 
treated in future issues. Examples are the 
British Joint Fire Research Oganization and 
the research work under the Committee on Fire 
Prevention and Engineering Standards of the 
National Board of Fire Underwriters. 


almost all members of the National Fire 
Protection Association, which are engaged 
in projects which come within the mean- 
ing of the term ‘‘fire research.” 


The term, “fire research,’ means, of 
course, different things to different peo- 
ple. It has been used to describe roughly 
a great many activities, not all of which 
are pure research. One class of work out- 
side the scope of pure research is product 
development, in which a manufacturer 
has to make various studies and tests in 
order to bring a product within the de- 
sired limits of performance or fire safety. 
There is also the examination and test of 
devices and systems for conformance with 
the performance requirements of the vari- 
ous codes and regulations of the National 
Fire Protection Association and other 
bodies. Another involves the fire testing 
of structural assemblies, for fire resistance, 
surface spread of flame or other factors. 
Finally, there are a great many investiga- 
tions of all sorts which may not exactly 
fall in any one of these three categories. 


Research Agencies Reported in Fire Research 
Part Il 
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Australian Commonwealth Experimental 
Building Station 
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Brandveiligheidsinstituut T.N.O. .......... 248 


Ansul Chemical Company, Research and Development Division 


C. V. Mars, Vice-President in Charge 
Stanton St., Marinette, Wisconsin 


This company manufactures a variety of 
products and is a leading manufacturer of 
dry chemical and dry powder extinguish- 
ers and extinguishing systems. Arthur B. 
Guise is Director of Research and H. G. 
Hastert is Director of Development. A 
laboratory for product development work 
on fire equipment is maintained at Mari- 
nette with about 4,500 square feet of 


floor space and five acres of yard space 
assigned to the Division’s fire equipment 
work, with eight professionals and 18 
other staff. In addition, the company has 
a 350-acre space available for the work of 
the Division. Attention has been given to 
competing extinguishing agents and to all 
kinds of industrial and related fire prob- 
lems. 


"Automatic" Sprinkler Corporation of America, Technical Division 


H. N. Rider, Manager, W. E. Ault, Chief Engineer 
Jones and Brittain Sts., Youngstown, Ohio . 


sales, engineering and installation depart- 
ments of the company. It also does qual- 


The Technical Division of this com- 
pany performs a variety of services for the 


Laboratory yard at Youngstown, Ohio, plant of “Automatic” Sprinkler Corporation of 
America. Actual installations of special extinguishing systems are set up for fire and 
operation studies. For example, in far background of picture is a very large electrical 
transformer with protective equipment set up for full-scale test. 
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ity control and plant engineering, in con- 
nection with manufacture, and product 
design and development. 


The Technical Division makes studies 
for the adaptation of systems to the pro- 
tection of special fire hazards in chemical 
manufacturing and other industrial opera- 
tions. At the Youngstown plant this divi- 
sion has 5,000 square feet of floor space 
with four professionals and seven other 
staff assigned to it. There is also about an 
acte of yard space and facilities are pro- 
vided for the making of fire tests to de- 
termine the effectiveness of sprinklers, 
water spray, foam, carbon dioxide and 
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dry chemical fire extinguishing equip- 
ment. 


Laboratory equipment enables special 
problems to be solved, among them means 
of dealing with corrosive conditions, spe- 
cial electrical problems and the adaptation 
of fire detection equipment to the opera- 
tion of extinguishing systems. 


In addition to research and develop- 
ment activities, these facilities are also 
used to provide instruction and service to 
customers’ engineers and safety men, 
licensees’ engineers and installation men, 
and insurance engineers. 


Factory Mutual Laboratories 


Norman J. Thompson, Director 
1151 Boston-Providence Turnpike, Norwood, Massachusetts 


These laboratories are operated as a de- 
partment of the Factory Mutual Engineer- 
ing Division. The Engineering Division, 
itself, consists of a large professional staff 
and a field force distributed at the prin- 


cipal industrial centers of the United 
States and Canada, the function of which 
is to provide inspection and loss preven- 
tion engineering service to properties in- 
sured by the eight Associated Factory 
Mutual Fire Insurance Companies. 


The operation of these companies dates 
from 1835 when the first of the group 
was founded. Study of fires in the mills 
of the cotton industry, which were the 
first businesses insured, and inspections of 
each plant for fire hazards and fire pro- 
tection, were inherent in the original con- 
cept of the method of operation, and were 
the means by which the first company of 
the group overcame objections to a form 
of insurance in which the policyholder 
had a liability for losses of the company. 
The distinction between fire insurance as 
an actuarial function and fire prevention 
as an engineering function has strongly 
influenced the work of this group of com- 
panies from their beginning. 


The companies used inspectors to ap- 
praise the fire hazard of factories and the 
soundness of their fire protective measures 


from their early years of operation. The 
present Engineering Division is the direct 
descendant of a joint inspection operation 
started in 1878. Technical investigations 
marked the entire history of the com- 
panies. These were numerous and led to 
many fundamental advances in fire equip- 
ment and building design. Steam fire 
pumps, hydrants and rubber-lined hose 
were improved, to mention only a few 
items in a list so long that space does not 
permit them being catalogued here, nor 
recognition given to the men responsible. 


The Factory Mutual Laboratories, as an 
entity, was the immediate result of a com- 
prehensive test investigation of automatic 
sprinklers by C. J. H. Woodbury, engineer 
and inspector of the companies in 1884. 
It is interesting to note that associated 
with Mr. Woodbury in that investigation 
were Professor John M. Ordway of the 
Massachusetts Institute of Technology 
and F. R. Cabot, inspector of the Boston 
Board of Fire Underwriters, whose organ- 
ization represented the competing capital 
stock fire insurance companies. 


The joint inspection operation which 
was handled in Boston became the Bureau 
of Inspections in 1887 and soon came to 
be known as the Inspection Department. 
The Boston companies moved into space 
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Factory Mutual Laboratories at Norwood, Massachusetts, has this large industrial 
type building for full scale fire tests. It is 60 feet wide and 120 feet long. The high 
section in the background has a 33-foot ceiling. The smaller of the two attached 
structures is an instrument house and the larger one is a pump room. Visible also 
is a 100,000-gallon tank to provide water suction supply for fire pumps. 


This apparatus permits the making of 
dust explosions to test varying venting 
ratios. It was developed by the Factory 
Mutual Laboratories and is in almost 
daily use for the determination of the 
explosion hazards of dust samples. 


at 31 Milk Street in 1884, and it was here 
that the Factory Mutual Laboratories, in 
1886, got both an habitation and a name. 


It began work with some simple appa- 
ratus for testing fusible links and auto- 
matic sprinklers, providing the _ first 
permanent laboratory for the testing of 
fire-protective devices. 


Mr. Woodbury’s history-making work 
on sprinklers was only one of the tech- 
nical advances credited to him and to the 
technical work of the Laboratories and 
Inspection Department. He was in charge 
of the first research work on lubricating 
oils, drafted the earliest rules for electric 
light installations and published the first 
useful treatise on the fire protection of 
mills. He was the first of many engineers 
employed by this group of companies. 
John R. Freeman was another engineer 
whose influence supported the work of the 
Laboratories through a long period. He 
started as an inspector for the joint group 
in 1886, the year the Laboratories were 
established as such. He was chief inspec- 
tor of the Inspection Department in 1894 
and became a company president in 1896. 
From that date until his death in 1932, he 
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At the Factory Mutual Laboratories large scale industrial type dust explosions can 
be created in a 4,200-cubic foot concrete explosion tunnel of which the north face is 
visible in this picture. The Laboratories have also developed a gage by means of 
which explosion pressures can be measured in terms of the damage they will do to 
a brick wall. This apparatus enables various venting means to be investigated. 


A mock-up at the Factory Mutual Laboratories of a 10,000-KVA electrical trans- 
former. This was built for an investigation of transformer protection. It is now used 
for approval testing of commercial models of large capacity spray nozzles. 
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Described as a “mortar tower” this struc- 
ture at Factory Mutual Laboratories, 30 
feet high, provides a means of varying 
velocity of impact of a falling object and 
measuring this velocity before impact. 


exerted an influence which strengthened 
the policy of meeting the needs of indus- 
try, not by insurance alone, but by fire 
prevention engineering based on sound 
fire research. The Laboratories and In- 
spection Department moved to quarters 
of their own at 184 High Street in Boston 
in 1922 and to Norwood in 1955. 


At the Norwood 85-acre site, the Labo- 
ratories have extensive testing facilities. 
Eight acres of yard space are entirely de- 
voted to the Laboratories’ work. Build- 
ings total 40,000 square feet of floor 
space and include chemical and physical 
laboratories equipped for the routine and 
special activities of the station. Laboratory 
staff, exclusive of the personnel of the 
much larger Engineering Division, num- 
bers 19 professional and 22 other persons. 


The Laboratories are currently main- 
tained to perform three main functions. 


One is the testing of samples of ma- 
terials submitted by industrial plants to 


The Factory Mutual Laboratories have 
devoted attention to the development of 
standard reproducible test fires. This par- 
ticular crib model contains approximately 
440 pounds of wood arranged to form a 
rough cube 4 feet on a side. It is used to 
carry out quantitative studies on sprin- 
kler operation. 


determine the fire and explosion hazards. 
Typical are flammable liquids, dusts and 
textile fibers. The tests involve such de- 
terminations as flash and fire points, sus- 
ceptibility to spontaneous ignition and 
other characteristics. 


A second function is the examination 
and testing for approval of fire protection 
devices and of devices which might con- 
stitute a fire or explosion hazard. The 
results of this work are given in a pub- 
lication, reissued annually, “Approved 
Equipment for Industrial Fire Protection” 
(1955 edition, 780 pages, 81/, by 11 
inches, $2.00). 


A third function is to carry on original 
research for the development of improved 
methods of loss prevention. 
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The Factory Mutual Laboratories are offering the use of this furnace to manufac- 
turers of materials used in roof deck assemblies. Any roof deck assembly can be 
tested on a large scale as the furnace is 100 feet long, 20 feet wide and 10 feet high. 
During 1955 it was used in a series of tests for the Metal Roof Deck Technical Insti- 
tute and the Insulation Board Institute. (See October 1955 NFPA QUARTERLY, page 92.) 


Regular development activities of the Improved methods for measuring the com- 
Laboratories include: bustibility of structural materials. 
A representative selection of topics 
° ° is ‘ e i 
Improvements in sprinkler protection. studied or reported on in the past year 
includes: 


Explosion venting. , : x ‘ 
The relationship of high-piled storage to the 
Bise and smoke detection. effectiveness of sprinkler protection. 
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One of the newest pieces of fire test apparatus is the “construction materials calorime- 
ter” developed by the Factory Mutual Laboratories. With this furnace it is possible 
to determine, for various exposure conditions, the heat contribution within a 
building for any combustible construction material. The importance of this equip- 
ment lies in the fact that, with it, heat contribution can be determined in absolute 
terms usually expressed in British thermal units per square foot per minute. 


Sprinkler protection techniques for dealing 
with commodities described as “extra” hazards. 
This includes: fires in commodities which de- 
velop heat at rates above those of ordinary 
combustibles, those which have a flash-fire 
hazard or extreme value. 


Method for reducing cost of protection of 
electrical transformers. 


Combustibility tests on composite assemblies 
of structural materials which are used for roof 
decks of industrial buildings. 


Development of a construction materials 
calorimeter for testing the fire contribution of 
such materials and evaluating them in absolute 
rather than in empirical terms. 


Oregon State Board of Forestry 


George Spaur, State Forester, Alan B. Berg, Research Forester 
Salem, Oregon 


Slash burning is under constant study 
and refinements in fire weather forecast- 
ing, as well as weather in general, are re- 
ceiving attention. The research staff is a 
research forester and a research meteor- 


ologist assisted by three field men during 
the summer fire season. 


In the summer of 1953, work was 
started to see how effectively existing 
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weather stations measured actual weather 
conditions in surrounding areas. Tempo- 
rary weather stations were set up in loca- 
tions near a permanent weather station 
and weather readings were taken hourly. 
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Additional stations were added in 1954 
and the study was continued through the 
summer of 1955 and will go on until data 
for evaluation is sufficient. 


Purdue University Engineering Experiment Station 


G. A. Hawkins, Director, J. M. Smith, Associate Director 
Lafayette, Indiana 


The station consists of a number of 
laboratories which are classified according 
to the various professional engineering 
schools and special departments of the 
University. The station has done some re- 
search work in the fire field in the past 
and a paper on Electrical Conductivity of 
Fire Streams, undertaken by the Electrical 
Engineering Department in 1936, is still 
a standard reference on this subject and 
indicates the interest of the station in fire 
research matters. Currently it is not doing 
fire research, as such, but fundamental 
work on combustion by the Mechanical 
Engineering Department, under the direc- 
tion of Professor J. T. Agnew, deserves 
mention. This work involves details of 
combustion and heat transfer. While 
undertaking to solve problems in connec- 
tion with fuels and internal combustion 
engine performance, these are some of 


the same factors which are involved in 
studies of burning and of fire extinguish- 
ment. For example, one research project 
listed in the 1953-1954 annual report of 
the station deals with rates of heat trans- 
fer between a heated plate and impinging 
water jets. 

In addition to the Engineering Experi- 
ment Station, Purdue University main- 
tains a Public Safety Institute in its Divi- 
sion of Adult Education. This Institute 
sponsors an annual three-day state fire 
school, training schools for instructors in 
firemen’s training and a large number of 
regional schools for such training. An 
important school is its annual five-day 
seminar on arson detection and investiga- 
tion, one feature of which is the descrip- 
tion and discussion of laboratory tech- 
niques and scientific aids available to offi- 
cers charged with arson investigations. 


Texas Forest Service, Research and Education Department 


D. A. Anderson, Head 
College Station, Texas 


Prescribed burns are fires set to forest 
land to accomplish some specific purpose. 
The purpose determines the details of this 
kind of burning which must take into ac- 
count such factors as weather conditions 
and soil moisture to get just the amount 
of heat and rate of fire spread desired. 


Experimental studies have been con- 
ducted beginning in 1949 to determine 


how to use prescribed burns for control 
of undesirable understory hardwoods in- 
vading pine-hardwood stands and slash 
pine plantations in Southeast Texas. The 
work laid out will continue through 
1956. It is described in Bulletin No. 46 
of the Texas Forest Service, March 1955, 
by T. H. Silker, Associate Silviculturist, 
Texas Forest Service, Kirbyville, Texas. 
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Work at the U.S. Naval Research Laboratory has notably improved mechanically-pro- 


duced foam, “air foam,” and equipment for its application. The 


dense ‘‘snowstorm”’ 


discharge from a wide-angle fog-foam nozzle is demonstrated on an experimental fire. 


United States Naval Research Laboratory 
Chemistry Division, Engineering Research Branch 


Richard L. Tuve, Head 
Washington 25, District of Columbia : 


The Naval Research Laboratory was 
established to do fundamental research 
and its operations are financed by the 
U. S. Navy’s Bureaus of Yards and 
Docks, Ships and Aeronautics, with assist- 
ance from the Office of Naval Research. 


The Laboratory works in fields of 
metallurgy, sound, radio, nucleonics, 
optics and chemistry. In the Chemistry 
Division the Engineering Research Branch 
conducts research on new methods, mate- 
rials and equipment for the extinguish- 
ment of fires in fuel tank storages, ship- 
board fire hazards and aircraft crash fires. 


Typical problems under study include 
foam generating methods and materials, 
aircraft crash-fire equipment design, va- 
porizing-liquid type agents, low-tempera- 
ture extinguishers, dry-chemical agents 
and combustion inhibition. 


The National Fire Protection Associa- 
tion has published results of some work 
by the Laboratory in its Quarterly maga- 
zine: “Aircraft Carrier Pushbutton Fire 
Fighting’”’ (Vol. 45, No. 1, July, 1951, 
page 56); also a paper, ‘Tailor-Made 
Foam for Crash Firefighting,” in NFPA 
Aviation Bulletin No. 99 (August 1953). 


Australian Commonwealth Experimental Building Station 


David V. Isaacs, Director 
Delhi Road, North Ryde (P.O. Box 30, Chatswood), New South Wales 


This is an organization financed by the 
Australian Commonwealth Government 
and to a limited extent by fees for serv- 
ices. The station has been set up and pre- 
pared, both as to staffing and equipment, 


to carry out research more of a techno- 
logical than of a fundamental research 
character. The emphasis is on short term 
and developmental projects. Such work is 
primarily concerned with the construction 
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John H. Clarke, of the technical staff, Australian Commonwealth 
Experimental Building Station, is shown with apparatus for a ver- 
tical spread-of-flame test developed for wall finishes. A wall speci- 
men 9 feet high by 1 foot, 9 inches wide is subjected to standard 
radiation which induces realistic surface temperatures. Based on 
times taken for several specimens, an ignitability index is expressed 
as the nearest integer to the conservative mean time in minutes 
from commencement of test to ignition, near the base of the speci- 
men, and a flame-spread index is expressed as the nearest integer 
to four times the conservative mean time in minutes of flame spread 
from ignition until flame tips reach the top of the specimen. 


rather than the materials side of building 
tesearch. The organization provides a 
technical center from which inquiries 
from Australian business, industry and 
others may be answered, and performs a 
consulting and technical service in con- 
nection with the provision of specifica- 
tions, codes and regulations affecting 
building and civil engineering. 


Its principal concern in fire research is 
with fire in buildings. Its Fire Laboratory 
is set up to make tests of fire resistance of 
walls and floors, and it generally attempts 
to classify building materials and com- 
binations. Regular work has included fire 
tests, full scale, on small buildings with 
combustible wallboards (called ‘‘linings” 
in Australia) and the development of an 
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At the Australian Commonwealth Experimental Building Station 
particular attention has been given to the development of a tech- 
nique for the examination of the spread of fire in wall finishes. 
The picture shows a standard gas fire arrangement used in spread- 
of-flame tests in rooms, both full scale and 1/4-scale. Generally it 
was found that data on test fires in 1/,-scale rooms needed to be in- 
terpreted in the light of corresponding studies full scale. 


original time and vertical-spread test for 
ignition of wallboards. Information on 
this new test is being prepared. 


Of a total staff of 39, four profession- 
als and up to three others are assigned to 
fire research work. The fire research ac- 
tivities use 4,000 square feet of a total of 
about 50,000 square feet of building space 
available. Some 40 acres of yard space are 


available on a shared basis for fire re- 
search work. 


During the past year progress is fe- 
ported in the investigations of ignition 
and flaming characteristics of combustible 
wallboards, both undecorated and with 
various coatings and treatments, and the 
development of models for use in fire re- 
search. 
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Combined wall and floor furnace at the Australian Commonwealth Experimental Build- 


ing Station. 


Le Laboratoire du Feu de Bellevue 


Georges Bricard, Director 
| Place Aristide-Briand, Bellevue (Seine and Oise), France 


The Bellevue Fire Laboratory resulted 
from a conference of persons concerned 
with various phases of fire safety in 
France in 1925. This conference was 
called by Jules-Louis Breton, at that time 
director of the French National Office of 
Scientific and Industrial Research and of 
Inventions. The Laboratory was set up 
under a committee to test automatic fire 
detection devices, fire extinguishers and 
automatic sprinklers. This committee be- 
came the Technical Committee on Fire 
Prevention in 1928 and it led to an or- 
ganization known as L’Oeuvre d’Encou- 
tagement a la Prévention du Feu in 1930, 
which organization broadened the scope 
of its operations and changed its name 
in 1938 to L’Oeuvre pour la Sécurité et 
P Organisation des Secours (SOS). 


The National Office of Scientific and 
Industrial Research and of Inventions and 
also the Association of Insurance Com- 
panies furnished financial support for the 
Laboratory. The government interest in 
the Laboratory has always been consider- 
able and it has been under the direction 
of the Committee of Navigation and En- 
gineering of the National Office of Scien- 
tific Research and of Inventions, which is 
currently the Centre National de la Re- 
cherche Scientifique, part of the National 
Ministry of Education and one of a group 
of laboratory facilities located at Bellevue. 


The work of the Laboratory suffered 
interruption during World War II but 
following the war was reconstituted with 
L’Oceuvre pour la Sécurité et l’Organisa- 
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tion des Secours as the sponsor organiza- 
tion for the Laboratory. The Centre Na- 
tional de la Recherche Scientifique pto- 
vides the laboratory site and buildings of 
which Georges Bricard, the Laboratory’s 
Director, has the title of Chief Engineer 
of Marine Engineering (Retired). 


The floor space available at the Labora- 
tory is approximately 4,500 square feet 
with a staff of three professionals and 
four others. In addition, the group of 
laboratories at Bellevue have also placed 
at the disposal of the Fire Laboratory 
about 51/, acres in land being acquired at 
Champs-sur-Marne. 


The Laboratory makes tests of fire de- 
tection devices, fire extinguishers and au- 
tomatic sprinklers and issues a label for 
devices which meet the Laboratory stand- 
ards. In this field it is the principal 
agency in France. The Laboratory also has 
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facilities for determining flash points and 
other fire hazard characteristics of paints, 
varnishes and similar materials, and also 
has apparatus for making other common 
chemical and physical determinations 
about materials. It has made studies on 
chimney flue design, low temperature ig. 
nition of wood and spontaneous ignition, 
It has a wall and floor furnace which has 
been in operation since about 1930. In 
this, tests of wall and floor assemblies 
can be made, and fire doors, fire-resistive 
record containers and safes can be tested, 


The Laboratory is set up to do testing 
of proprietary products and its income is 
in part derived from fees for such tests, 
as well as annual contributions from both 
the insurance companies’ organization and 
the national government. 


Studies made in recent years have cov- 
ered water spray, smoke density, and vari. 
ous portable extinguishers. 


~ 


Forschungsstelle fur Feuerloschtechnik 
an der Technischen Hochschule, Karlsruhe 


Dr.-Ing. Gert Magnus, Branddirektor 


Westhochschule, Hertzstrasse 16 (17a), Karlsruhe, Baden, Germany 


English translation: Research Laboratory 
for Fire Extinguishment at the Technical 
University of Karlsruhe. Doctor-Engineer 
Magnus, a leading fire engineer, is also 
Chief of the Fire Department of the Ger- 
man city of Mannheim. 


The Technical University is one of the 
fine state-supported technical schools of 
Germany. The school is an important 
technical center with a variety of research 
laboratories. The Research Laboratory for 
Fire Extinguishment is under the Ma- 
chine Construction Faculty. Students can 
work at the Fire Laboratory toward a de- 
gree of Diploma-Engineer. 


Specific facilities available for fire work 
include approximately 1,700 square feet 
of floor space and a quarter acre of yard 


space, with a staff of two professionals 
and two others. 


Financial support for the Laboratory is 
currently approximately 20 per cent 
from public funds administered by the 
National Department of Education, and 
other public Sesile and approximately 40 
per cent comes from the Department of 
Economic Affairs which administers 
Economic Cooperation Administration 
funds. The Federal Department of In- 
terior also has decided to provide addi- 
tional public funds for research work on 
special fire fighting problems, which 
funds will be available beginning next 
year. The importance of the Laboratory 
to the German fire apparatus industry, 
from which many excellent developments 
in fire protection apparatus have come, 1s 
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Laboratory for chemical tests at the Fire Laboratory of the Technical University of 
Karlsruhe, Germany. One current project of the Laboratory deals with corrosive 
effects of fire fighting chemicals. 


One piece of apparatus 
used in investigations at 
the Fire Extinguishment 
Laboratory at the Techni- 
cal University of Karls- 
tuhe, Germany. The illus- 
tration shows an appara- 
tus (with related record- 
ing and control equip- 
ment) used to conduct 
small scale fire tests. The 
equipment enables weight 
loss of the burning sam- 
ple to be measured. The 
original idea of this par- 
ticular apparatus was de- 
veloped at the British fire 
fesearch center. 
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shown by the fact that the remaining ap- 
proximately 40 per cent of the budget of 
the Laboratory at present comes from in- 
dustrial sources. 


Significant technical work has been done 
and is being continued on such subjects 
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as wetting agents, droplets in water spray, 
test methods for spray nozzles, foam, 
halogenated extinguishing agents, tela. 
tionship of fires full size and at a model 
scale, hose materials and corrosive effects 
of fire fighting chemicals. 


Oven for testing fire resistance of loaded beams or girders up to a length of approxi- 
mately 26 feet at the Fire Safety Institute (Brandveiligheidsinstituut T.N.O.) at 


Rijswijk, The Netherlands. 


Brandveiligheidsinstituut T.N.O. 
Dr. C. W. van Hoogstraten, Director 


Complex Lange Kleiweg 5, Rijswijk 
Mail address: Box 49, Delft, The Netherlands 


English Translation: Fire Safety Insti- 
tute. This Institute is a laboratory center 
associated with the National Council for 
Industrial Research, which has part gov- 
ernment and part private support. The 
government, fire underwriters and indus- 
try all support its work. An important 
part of its income is contract work. 


The Institute has available about 4,000 
square feet of floor space and an equal 
amount of yard space. It has a profes- 
sional staff of three, with three others. 
Regular activities include fire investiga- 
tion work of a technical character and the 
making of fire resistance tests on build- 
ing constructions. The laboratory in- 
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Furnace for testing wall assemblies 2 by 3 meters dimensions (ap- 
proximately 6!/, by 10 feet) at the Fire Safety Institute (Brand- 
veiligheidsinstituut T.N.O.) at Rijswijk, The Netherlands. 


cludes a variety of instruments including 
facilities for spontaneous heating tests 


and gas analysis. It has a furnace for 
testing beams and girders, another for 
wall assemblies, and a radiation panel for 
spread-of-flame tests. It is planned to en- 
large the test building and provide a floor 
furnace for assemblies 2 by 4 meters (ap- 
proximately 61/, by 13 feet). 


Work in 1954 has been done on spon- 
taneous heating and ignition, the fire re- 
sistance of prestressed concrete beams, 
tests of fire resistance of door construc- 
tions, and work on the properties of fire- 
fighting foam, and on radiation and the 
behavior of materials under the influence 
of radiation. 





Fire Protection For Chemicals —Part 6° 


By Charles W. Bahme 


Epiror’s Note: The following article is the sixth and last in- 
stallment of a manuscript prepared by Mr. Bahme for class instruc- 
tion in fire protection engineering and for the training of members 
of the fire service charged with responsibility of safeguarding life 
and property against the fire and explosion hazards of dangerous 
chemicals. It should also be valuable reference material for the 
industries concerned with the manufacture, storage and trans- 
portation of chemicals, fire prevention authorities and others con- 
cerned with life and property safety. 

Rather than delay publication until the manuscript could be 
published as a unit, the NFPA has made the information avail- 
able by serial publication in the QUARTERLY. Readers are invited to 
submit their comments to the NFPA Executive Office. 

The recommendations in this article are those of the author and 
do not necessarily reflect the official recommendations of the 
National Fire Protection Association, the U. S. Navy or the Los 
Angeles Fire Department. 


Data on General Classes of Chemicals (Continued) 


NITRATES 


The term “nitrates” is commonly used 
to refer to a group of inorganic salts of 
nitric acid, the most common being am- 
monium nitrate (NH,NO,) and sodium 
nitrate (NaNO,) (Chilean nitrate). All 
of the inorganic nitrates are oxidizing 
agents and with the exception of am- 
monium nitrate possess very similar fire 
hazard properties. 


Ammonium Nitrate 


Ammonium nitrate (NH,NO,) is a 
light yellow crystalline or granular 


powder. Fertilizer grade ammonium 


Charles W. Bahme, a personal member of 
the NFPA Committee on Chemicals and Ex- 
plosives, has had more than 19 years of varied 
experience in the Los Angeles Fire Depart- 
ment, having been a fire fighter, fire inspector, 
arson investigator. He is presently a Battalion 
Chief. He was formerly a Security Coordinator 
in the Office of the Chief of Naval Operations, 
U. S. Navy. He is an attorney, having mem- 
bership in the California State Bar Association. 


nitrate now produced in the U. S. is 
coated with diatomaceous earth or clay 
to minimize caking in storage and reduce 
moisture absorption. The material comes 
in the form of prills, crystals, grains or 
flakes and in several grades. There are 
also several mixtures of fertilizers con- 
taining from 13 to 60 per cent ammonium 
nitrate. 


Ammonium nitrate evolves oxygen 
when heated and increases the intensity 
of fire in combustible materials. 


Explosion is possible by heating to 
high temperatures in a confined space ot 
under pressure. Such conditions were 
apparently responsible for the explosion 
at Texas City, Texas in 1947. The ferti- 


*Part 1 was published in the April 1952 
Quarterly, pp. 323-346; Part 2 was published 
in the April 1953 Quwarterly, pp. 332-353; 
Part 3 was published in the July 1953 Quwar- 
terly, pp. 86-97; Part 4 was published in the 
April 1955 Quarterly, pp. 403-407; Part 5 
was published in the October 1955 Quarterly, 
pp. 162-178. 
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lizer-grade ammonium nitrate involved 
in this explosion was coated with wax. 
Wax coated ammonium nitrate is no 
longer produced commercially in this 
country. When ammonium nitrate is 
used in combination with other explo- 
sives for military purposes a powerful 
detonating agent is required. 


Ammonium Nitrate Storage 


Because of its tendency to absorb 
moisture and form a hard cake, ammon- 
ium nitrate is usually stored in multiwall, 
sealed paper bags, and not in bulk. 


Any building in which nitrates are 
stored should have ample provision for 
ventilation, owing to the generation of 
toxic oxides of nitrogen when nitrates 
become heated by an exposing fire. Since 
high pressures and temperatures may 
lead to a violent reaction, it is particularly 
important that ammonium nitrate storage 
areas be easily ventilated. 


The Manufacturing Chemists’ Associa- 
tion, Inc.®? considers the following 
storage recommendations, adapted from 
the proceedings on Ammonium Nitrate 
Fertilizer of the National Research Coun- 
cil of Canada, to be good practice: 

1. Bags of ammonium nitrate fertiliz- 
et should be stored not less than thirty 
inches from the storage building walls 
in piles not more than twelve feet in 
width, with thirty-inch aisle-ways be- 
tween piles. Bags should not be stored 
doser than thirty-six inches from the 
eaves of the roof or supporting and 
spreader beams overhead. 

2. Roofs and floors above masonry or 
concrete walls should be of lightweight 
construction and should not be of con- 
crete or masonry. Wooden structures are 
authorized. 
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3. Ammonium nitrate fertilizer should 
not be stored in any structure in which 
any explosives are kept. 

4. Warehouses or structures used for 
storage purposes should be clean, and be 
maintained in good housekeeping order. 

5. Ammonium nitrate fertilizer should 
not be stored over or under any organic 
chemicals, flammable liquids, corrosive 
acids, chlorates, permanganates, and the 
like, finely divided metals, sulfur or com- 
bustible material other than dunnage. 
Storage piles should be at least thirty feet 
away from these materials. 

6. The material should not be stored 
closer than three feet from steam or hot 
water pipes, radiators, heating devices, or 
electric wiring, fittings or switches. 

7. Ammonium nitrate fertilizers may 
be stored on clean concrete floors or 
wooden pallets or dunnage on any type 
of clean floor. Floor drains into which 
molten nitrate can run during a fire 
should be eliminated or plugged. 

8. Spilled material should be cleaned 
up promptly and disposed of. A broken 
bag containing uncontaminated fertilizer 
may be salvaged by using a clean new 
overslip bag and closing securely. 

9. Except at fertilizer manufacturing 
plants, ammonium nitrate fertilizer should 
be stored only in containers. 

10. Smoking should not be permitted 
in or near storage spaces. 

11. Open lights or flames should be 
prohibited in or near storage spaces. 


Sodium Nitrate 


Sodium nitrate (NaNO,) is a hygro- 
scopic, crystalline material often referred 
to as Chile saltpeter. Its properties are 
typical of most of the common inorganic 
nitrates such as copper nitrate, ferric ni- 
trate, lead nitrate, potassium nitrate and 
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United Press Photo 


Five one-story buildings were destroyed in this fire at Wilmington, N. C. on March 
9, 1953, that originated in a 59,635 sq. ft. structure in which 25,000 tons of sodium 
nitrate were stored. Fire flashed through the dusty, dry and 
building with such speed that all 900 sprinklers fused almost simultaneously. The in- 
tense fire soon spread to adjoining and adjacent buildings. One man was fatally 
burned by molten nitrate. Loss was $5,800,000. 


nitrate-impregnated 


silver 
bustib 
may € 
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silver nitrate. Sodium nitrate is not com- 
bustible but as a strong oxidizing agent 
may cause combustible material that has 
been in contact with it to burn violently 
on ignition. When heated, as in a fire, 
sodium nitrate releases oxygen which in- 
creases the intensity of the fire. 


Sodium Nitrate Storage 


Because sodium nitrate and the other 
inorganic nitrates yield oxygen when 
heated which will 
nitrate should be stored in fire-resistive or 
noncombustible buildings. If the storage 
building is combustible it should be lo- 
ated so that other buildings will not be 
exposed in event of fire. 


intensify burning, 


Nitrate bins should be noncombustible, 
and if there is any combustible construc- 
tion overhead, the bins should be equip- 
ped with noncombustible covers with 
conveyor and ventilation openings. Ni- 
trates whether in bulk or in bags should 
be stored so that they cannot come in 
contact with combustible material such as 
cottonseed meal, blood meal, castor pom- 
ae and sulfur. When nitrates and com- 
bustible materials are stored in the same 
fre area, nitrates should be separated 
from combustible materials by space or 
by noncombustible inert materials. 


Nitrates—Fire Fighting 


Ventilation, not only to rid the build- 
ing of toxic gases, but also to help reduce 
the spread of fire, is always indicated 
when fighting fire in nitrate storage 
areas. To avoid inhalation of toxic gases, 
self-contained breathing apparatus or an 
approved canister mask should be worn. 


Most fires involving nitrates can safely 
be fought with water in the incipient or 
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early stages. The water should be ap- 
plied immediately and in large volume 
to effect flooding and should be applied 
in a manner to avoid scattering of the 
material. In the case of ammonium ni- 
trate, quick cooling is a desired objective. 
Salt or fresh water may be used. 


Deluge sprinkler systems have been ef- 
fective in extinguishing fires in nitrates. 
The adequacy of closed head systems on 
nitrate fires is doubtful. Vaporizing liquid 
extinguishers, carbon dioxide, dry chem- 
ical, and foam extinguishers are ineffec- 
tive on fires involving nitrates. Steam 
should not be used, particularly in the 
case of ammonium nitrate, as it will pro- 
mote rise in temperature of the mass and 
correspondingly increase the hazard. 


A fire in the vicinity of stored ni- 
trates may fuse or melt the salt, and the 
molten mass may then come in contact 
with other combustible commodities 
stored in the same area, thus greatly in- 
creasing the danger of explosion. In the 
case of large molten masses of sodium 
and potassium nitrates, application of 
water may result in violent generation 
of steam. It is best to direct streams from 
a protected position in such situations. 


The fire area shouid be restricted to 


fire fighters, and all unnecessary person- 
nel should be evacuated »romptly. The 
possibility of reoccurrence of fire after 
extinguishment through contact and im- 
pregnation of wood by wet or molten 
nitrate salts should not be overlooked. 


In overhauling operations after the 
fire has been extinguished, unsalvageable 
nitrates should be disposed of by burying 
in the ground or dumping into water. 
Wooden floors which have been con- 
taminated should be hosed and well 
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scrubbed, for otherwise, upon drying, 
their burning rate will be increased con- 
siderably if a source of ignition should 
cause them to be ignited. Wet empty 
bags which have contained nitrates 
should be removed to a safe location, 
permitted to dry out, and then burned. 


NITRIDES 


A nitride is a compound of nitrogen 
and metal. Examples are calcium nitride 
(Ca,N.), magnesium nitride (Mg,N.) 
and sodium nitride (Na,N). Nitrides 
are noncombustible. Some are decom- 
posed by water yielding ammonia, and 
a few, e.g., silver nitride, may be deto- 
nated by heat. 


NITRILES 


See Cyanides.* 


NITRITES 


The inorganic nitrites, although less 
active oxidizing agents than nitrates, in- 
crease the combustibility of combustible 
material. Certain nitrites, notably am- 
monium nitrite (NH,NO,) and methyl 
nitrite (CH;NO,) can be exploded by 
heat. Sodium nitrite when mixed with 
ammonium salts, e.g., ammonium nitrate, 
decomposes spontaneously with libera- 
tion of heat. Nitrites should be treated 
like nitrates with respect to storage, 
handling and fire fighting. 


NITRO COMPOUNDS 


Organic compounds with one or more 
nitro groups (NO,) may be referred to 


~ *Published in the first installment of ‘Fire 
Protection for Chemicals.” 


as nitro compounds. Their explosion 
hazard is proportional to the degree to 
which they have been nitrated. For ex. 
ample, mononitrochlorobenzene (C,H, 
CINO.) when heated gives off flam. 
mable vapors but is not itself explosive, 
Dinitrochlorobenzene (C,H;CI{NO,},), 
on the other hand is an explosive that 
can be detonated at a temperature as low 
as 302°F. Trinitro, tetranitro and pen- 
tanitro chlorobenzenes are generally more 
dangerous from an explosion standpoint 
than the mono- and di- compounds. Im. 
purities may destroy the stability of nitro 
compounds, causing spontaneous decom. 
position. 

Cellulose nitrate (nitroceliulose) when 
dry possesses a dangerous fire hazard, 
When dissolved in a flammable solvent, 
its hazard is determined by the solvent. 
(See Resins.) Fires involving dissolved 
nitrocellulose may be fought in the same 
manner as a flammable liquid fire. Fora 
discussion of fire fighting where dry cellu- 
lose nitrate is present see Explosives.** 


OLEATES 


The oleates are salts of oleic acid. 
Sodium oleate (C,;H,;,COONa), the 
most common member of the group, is 
yellowish granular substance, soluble in 
water and alcohol. Oleates will burn 
under certain conditions but are not con- 
sidered fire hazardous. 


OXALATES 


Oxalates are salts of oxalic acid, for 
example, sodium oxalate ({COO},Naz). 
Most oxalates offer no fire protection 
problems, but one exception is silver ox- 


**Published in the third installment of 
“Fire Protection for Chemicals.” 
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ite ([COO},Ag,), a colorless crystal- 
line powder which detonates when heat- 


ed. 


OXIDES 


Acid oxides are compounds of non- 
metals and oxygen, e.g., sulfur dioxide 
(80,), carbon dioxide (CO,), phos- 
phorus pentoxide (P,O;). Basic oxides 
ae compounds of metals and oxygen, 
uch as aluminum oxide (Al,O,); mag- 
nesium oxide (MgO). For a discussion 
of organic oxides, e.g., ethylene oxide, 
sxe Ethers.* Both acid and basic oxides 
react with water to form acids and bases 
respectively. This reaction takes place 
violently with the infrequently used so- 
dum oxide. Calcium oxide, more com- 
monly known as quicklime or unslaked 
lime, also reacts vigorously with water 
(aking) with the evolution of enough 
heat to ignite paper, wood or other com- 
bustible material under some conditions. 
Bags or barrels of calcium oxide should 
be placed on skids in a dry fire-resistive 
storeroom. 


Fires in buildings where quicklime is 
stored may be fought with water if the 
lime is in watertight containers. If lime 
is exposed, the objective should be to 
etinguish the fire without wetting the 
lime. Carbon dioxide, dry chemical or 
vaporizing liquid extinguishers may be 
used without causing heating of the lime, 
but these types of extinguishers are of 
limited value on fires in ordinary com- 
bustible materials. In some cases it may 
be best, where lime is exposed, to use 
water in large quantities, washing the 
lime out of the building. 


: *Published in the second installment of 
Fire Protection for Chemicals.” 


OXIDIZING AGENTS 


For the purposes of fire protection an 
oxidizing agent may be defined as a 
substance that reacts with combustible 
materials with the evolution of heat or 
Oxygen released by the 
oxidizing agent is usually the agent 
causing the oxidation of the combustible 
material (fire or explosion) although 
there are other active oxidizing agents, 
notably the halogens. 


explosively. 


The inorganic oxidizers, such as sodi- 
um nitrate, sodium peroxide, potassium 
chlorate, are not of themselves combus- 
tible, but render other materials highly 
flammable. Examples of other inorganic 
oxidizers are bromates, chlorates, chro- 
mates, perchlorates, permanganates, per- 
oxides, nitrates, and nitrites. They 
should be stored in a dry area, separated 
from acids and corrosive liquids with 
which they may react explosively, and 
protected from contact with metallic 
powders, combustible solids and flam- 
mable liquids. 


Organic oxidizers, such as benzoyl 
peroxide and acetyl peroxide, are often 
highly flammable as well as being strong 
oxidizing agents. They will explode 
under certain conditions. These should 
not only be kept away from combustible 
materials but also from the inorganic oxi- 
dizing materials, in order to avoid increas- 
ing or initiating violent reactions. 


For more detailed information about 
specific oxidizing agents see separate 
headings such as Chlorates, ** Chlo- 
rites,** Nitrates, Peroxides, Perchlo- 
rates, Persulfates, Permanganates. 


**Published in the first installment of “Fire 


Protection for Chemicals.” 





QUARTERLY OF THE NFPA — JANUARY 1956 


PALMITATES 


A palmitate is a salt of palmitic acid, 
a fatty acid which occurs in many vege- 
table fats and oils. Palmitates will burn 
under certain conditions but are not con- 
sidered hazardous. 


PERBORATES 


Perborates are the salts of perboric 
acid containing the BO, or B,O, groups. 
In general they are oxidizing agents, 
used in dentifrice powders, disinfectants, 
bleaching agents, etc. 


Sodium perborate tetrahydrate 
(NaBO, 4H,O), containing four mole- 
cules of water, is the material most com- 
mon in commercial use. At temperatures 
above 120°F. it melts in its own water 
of crystallization and decomposes with 
the evolution of oxygen. There is usually 
sufficient water present, however, to re- 
move any danger of fire. Occasionally, 
due to improper storage in warm loca- 
tions, sodium perborate tetrahydrate has 
decomposed and expanded sufficiently to 
burst the container (wooden barrel with 
paper liner). 


Storage and handling of perborates 
should conform to the general require- 
ments for the less hazardous oxidizers. 
See Oxidizing Agents. 


PERCHLORATES 


Perchlorates are the salts of perchloric 
acid, containing the ClO, group. They 
are powerful oxidizing agents and form 
slightly less explosive mixtures than do 
chlorates, for which they are substituted 
wherever possible. Perchlorates are less 
sensitive to impact and friction, do not 


form a free acid in the presence of mois. 
ture, and offer greater safety in the event 
of accidental contact with weak acids 
which form the main ingredient of many 
of the gums, such as rosin, used in bind- 
ing pyrotechnic mixtures. 


Perchlorates and chlorates are usually 
stored in wooden boxes, kegs, barrels, 
and sometimes in iron drums. They 
should not be stored in the same room 
with explosives, acids, flammable liquids, 
or combustible materials such as sulfur, 
charcoal, or cotton. All damaged and 
broken containers should be removed 
from the building, and any spills care. 
fully removed to a safe location for dis. 
posal. 


Fires involving perchlorates should be 
fought with large quantities of water. 
See Chlorates* and Oxidizing Agents. 


Ammonium Perchlorate 


Ammonium perchlorate is stable at or- 
dinary temperatures, but decomposes at 
302°F. after a period of time, and is liable 
to explode when involved in a fire. It has 
the same degree of sensitivity to impact 
as picric acid. It becomes a dangerous 
high explosive when mixed with metal 
powders and flammable materials, 


Potassium Perchlorate 


Potassium perchlorate is used to a 
much greater extent commercially than 
sodium perchlorate, owing to the latter's 
tendency to soak up moisture and melt. 
It liberates oxygen at 752°F. Potassium 
perchlorate should be stored in a dry 
place and segregated from acids and com- 
bustible material. 


*Published in the first installment of “Fire 
Protection for Chemicals.” 





of’s 


elt. 


dry 
ym- 


Fire 





FIRE PROTECTION FOR 
PERMANGANATES 


Permanganates, salts of permanganic 
acid, are oxidizing agents. Mixtures of 
permanganates and combustible material 
ate subject to ignition by friction or may 
ignite spontaneously if acted upon by cor- 
rosive liquid acids. Explosions are liable 
to occur under such circumstances wheth- 
et the permanganate is in solution or in 
a dry state. 


Potassium permanganate (KMnO,), 
for example, is spontaneously flammable 
and violently reactive with glycerol and 
certain glycols. Less violent reactions oc- 
cur with acetic anhydride, benzaldehyde, 
creosote, furfural, etc. Potassium per- 
manganate liberates oxygen when 
warmed, in a solution, or when dry, te- 
leases oxygen at about 464°F. 


Permanganates should not be stored 
with explosives, acids, glycerol, formal- 
dehyde, or other organic materials, nor 
with charcoal, sulfur and similar sub- 
stances. See Oxidizing Agents. 


As with other solid oxidizers, fires in- 
volving permanganates can be handled 
with large volumes of water, using care 
not to spread the chemical around any 
more than necessary. 


PEROXIDES 


Inorganic Peroxides 


Inorganic peroxides liberate hydrogen 
peroxide (H,O,) with acids and decom- 
pose easily in the presence of heat or 
moisture to liberate oxygen. Since they 
are strong oxidizing agents, inorganic 
peroxides present a serious fire and ex- 
plosion hazard if commingled with readi- 
ly flammable materials such as charcoal, 
sulfur, and metal powders. 
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Sodium peroxide is typical of the solid 
inorganic peroxides. It is a yellowish- 
white granular powder, which absorbs 
moisture from the air. In contact with 
organic or readily combustible material, 
an explosion may take place.® 


When wet, small quantities of the in- 
organic peroxide will heat up and give 
off oxygen. Barium peroxide will liberate 
oxygen when heated even though dry. 


Inorganic Peroxides—Storage 


Storerooms for inorganic solid perox- 
ides, such as sodium peroxide, should be 
of fire-resistive unsprinklered construc- 
tion. Containers should be placed in a 
dry location (never in basements) and 
be kept sealed until actually required for 
use. They should be stored separately 
from acids, combustibles or any organic 
chemicals (including organic peroxides). 


If sodium peroxide, or similar solid 
peroxides are spilled, the material should 
be covered with liberal quantities of 
soda ash or dry sand and flushed down a 
drain with a large volume of water. Alter- 
nately, the sodium peroxide and soda ash 
or dry sand should be carried in buckets 
to a location where it can be mixed with 
water and disposed of. 


Inorganic Peroxides—Fire Fighting 


When fire involves materials adjacent 
to inorganic peroxides, an effort should 
be made to avoid getting water on any 
exposed peroxides. If the inorganic per- 
oxide itself is involved in fire, as in a 
spill, it may be possible to extinguish a 
small fire with a dry chemical type ex- 
tinguisher, or by covering the fire with 
dry sand or soda ash. If the fire con- 
tinues or the quantity involved is large, 
then it should be flooded with iarge 


ae ete 


tJ 
4 
i 
4 


258 


quantities of water from hoses. (Since 
inorganic peroxides supply oxygen when 
heated or damp, any method aimed at 
smothering a fire in large amounts is not 
apt to be successful.) In overhauling 
avoid getting the chemical on the skin. 


Organic Peroxides 


Many of the organic peroxides are 
both highly flammable and strong oxidiz- 
ers. Some, like benzoyl peroxide and 
acetyl peroxide, have the additional haz- 
ard of being explosives. Unless kept in 
a wet condition, or in a stabilizing solu- 
tion, the same precaution for storage, 
handling and fire fighting should be ob- 
served as noted in the appropriate cate- 
gory under Explosives.* Organic perox- 
ides should not be stored with either 
flammable solids or oxidizing agents. 


Benzoyl Peroxide 


Benzoyl peroxide ({C,H,;CO},O,), in 
the dry granular form, is liable to ex- 
plode if subjected to heat by friction or 
grinding. It is highly flammable and 
decomposes rapidly at 215°F. and slowly 
at 165°F, yielding highly flammable de- 
composition products. Because of these 
properties benzoyl peroxide is preferably 
handled and stored wet (30 per cent 
water by weight). 


Benzoyl Peroxide—Fire Fighting 


In tests conducted under sprinklers 
with up to 200 pounds of benzoyl per- 
oxide, explosions continued to occur after 
the sprinklers operated, but in each case 
the fire was controlled by sprinklers. No 
attempt should be made to extinguish 
this type of fire with fire extinguishers 


" *Pyblished in the third installment of “Fire 
Protection for Chemicals.” 
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once decomposition has started. Hose 
streams, directed from a safe distance, 
may assist in controlling the fire. 


Boxes should not be handled following 
decomposition or a fire until thoroughly 
cooled or wet with water. 


Acetyl Peroxide 


Acetyl peroxide ({CH;CO},0,) is an 
organic peroxide similar to benzoyl per- 
oxide. It is extremely shock sensitive, 
and will detonate when its temperature 
is raised to about 172°F. To prevent ex- 
plosion, acetyl peroxide is dissolved in a 
nonvolatile solvent. 


Organic Peroxide Storage 


The precautions for storing dry ben- 
zoyl peroxide in the large granular form 
should be the same as for smokeless 
powder. (See Explosives.*) In dry pow- 
der form, it is extremely dangerous. It is 
doubtful if acetyl peroxide will be en- 
countered in any form but liquid. 


Organic peroxides should be stored in 
a cool, ventilated place, kept away from 
all sources of heat, and separated from all 
sorts of combustible materials. 


Hydrogen Peroxide 


Hydrogen peroxide (H,O,) is a clear 
syrupy liquid which in pure form is ex- 
tremely unstable and releases oxygen 
when warm. The reaction is explosive 
above 200°F. Hydrogen peroxide is com- 
monly handled in water solutions ranging 
from 3 per cent to 90 per cent. The 90 
per cent hydrogen peroxide will decom- 
pose violently if contaminated with iron, 
copper, chromium and most other metals 


*Published | in the third installment of 
“Fire Protection for Chemicals.” 
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and their salts. Combustible dust will 
also cause decomposition. The hazard is 
greatly reduced in dilute solutions (3 
per cent to 30 per cent) which are most 
commonly used. 


Hydrogen peroxide solutions are not 
flammable, but as strong oxidizing agents 
they may cause ignition of combustible 
material if left standing in contact with 
the material. 


Hydrogen Peroxide Storage 


The NFPA Committee on Chemicals 
and Explosives*® recommends storage of 
hydrogen peroxide solutions in a cool 
place in ventilated containers, removed 
from combustible material and catalytic 
metals, Recognizing the possibility that a 
hydrogen peroxide container might rup- 
ture and liberate oxygen during a fire, 
the Manufacturing Chemists’ Association, 
Inc. advocates storage in a fire-resistive 
building with ample water supplies and 
drainage facilities so that spills can be 
washed away promptly. 


Hydrogen Peroxide—Fire Fighting 


Water is the recommended extinguish- 
ing agent for fires in which hydrogen 
petoxide is present. Fire fighters should 
be continually alert to the possibility of 
drum rupture. If hydrogen peroxide 
drums commence to heat, then contents 
should be poured on the ground after 
the ground has been flooded with water. 
(Care should be taken to prevent con- 
tact with the skin, eyes, etc.) Bubbling 
of a drum indicates that decomposition 
is well advanced. In such situations fire- 
men should direct hose stream at the area 
from a distance and be prepared to fight 
fires that may start if the drum ruptures. 
If confronted with decomposition of hy- 
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drogen peroxide in an outdoor storage 
tank, firemen should direct hose streams 
at the surrounding areas from behind 
barricades. 


"Per-Acids" 


The “per-acids’” are a group of acids 
containing oxygen in the form of a per- 
oxide, or containing an element in its 
strongest oxidizing form, e.g., persulfuric 
acid (H,S.O,) perchloric acid (HCIO,) 
and permanganic acid (HMnO,). 


The inorganic per-acids are powerful 
oxidizers, and some, like peracetic, per- 
chloric and permanganic acids, are ex- 
plosives when in concentrated form or at 
elevated temperatures. 


Perchloric Acid 


Perchloric acid (HCIO,) is a color- 
less furping oily liquid which can cause 
violent explosions if misused or in great- 
er than 72 per cent concentration (nor- 
mal commercial strength). The rates of 
burning of organic materials are greatly 
increased by the presence of perchloric 
acid. Strong drhydrating agents convert 
perchloric acid into anhydrous perchloric 
acid, which decomposes at room tem- 
perature and explodes violently. Anhy- 
drous perchloric acid also explodes on 
contact with many organic substances. 


Perchloric acid storage recommenda- 
tions include segregation from combus- 
tible materials, dehydrating and reducing 
agents, and protection against freezing 
(—0.4°F). Large quantities of water 
should be used for fighting fire in per- 
chloric acid storage areas and for wash- 
ing away perchloric acid spills. Details 
on the safe handling and storage of per- 
chloric acid have been published by the 
Manufacturing Chemists’ Association.’ 
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Peracetic Acid 


Peracetic acid (CH,COOOH), is a 
colorless liquid with a pungent odor, 
soluble in water, and having a flash 
point of 105°F. (open cup). The 40 
per cent solution begins to boil at about 
221°F., but pure peracetic acid explodes 
at its boiling point of 230°F. 


Violent decomposition may occur when 
heating solutions of peracetic acid, as 
increased temperature reduces their sta- 
bility, particularly when catalysts such 
as manganese compounds are present. 


Peracetic acid should be stored in a 
cool place, and contact with open flames 
must be avoided. Containers should be 
vented to prevent pressure build-up. 


Flush spills immediately, Concentrated 
solutions in contact with combustibles, if 
contaminated with a substance which acts 
as a catalyst, may cause fires. 


Permanganic Acid 


Permanganic acid (HMnQ,) is a liq- 
uid which liberates oxygen on gentle 
warming, and will ignite any combustible 
material in contact with it. It is only 
stable when in dilute solutions. It re- 
portedly explodes at 149°F.,1* but in 
other respects is similar in hazard to per- 
chloric acid. 


Persulfuric Acid 


Persulfuric acid (H,S,0,) is a power- 
ful oxidizing agent. It liberates oxygen 
when warmed, or when dissolved in 
water. See Oxidizing Agents. 


PERSULFATES 


A persulfate is any salt of persulfuric 
acid. An example is potassium persul- 


fate (K,S,O,), a strong oxidizing agent 
used in photography, in bleaches and in 
disinfectants. Sodium persulfate may 
cause an explosion in a fire. The ex. 
plosion may arise from one of two cir. 
cumstances: first, by reason of sudden 
rise in temperature, causing the oxygen 
to be released with such pressure as to 
rupture the container; and secondly, in 
the event of accidental commingling of 
the sodium persulfate with combustible 
materials. 


Water in large quantities should be 
applied to keep the containers cool 
should they become exposed to fire. The 
chemical is soluble in water, and so 
would create a problem similar to the 
nitrates with respect to impregnating por- 
ous combustibles. See Oxidizing Agents, 


PHOSPHATES 


The metal salts of phosphoric acid, 
e.g., sodium orthophosphate (Na,PO,- 
10H,O); diammonium phosphate 
({NH,}.HPO,), are noncombustible. 
The organic phosphates will burn under 
certain conditions but are not considered 
particularly hazardous. Tributyl phos- 
phate ({C,H,},PO,), has an open cup 
flash point of 295°F.; tricresyl phosphate 
({CH,C,H,},;PO,) 437°F. Underwrit- 
ers’ Laboratories, Inc.*° reports that in 
the form of a finely divided spray tri- 
cresyl phosphate will vaporize and be ig- 
nited by a heat source at 1000°F. or 
higher but the flame will not propagate 
outside the zone of contact with the ig- 
nition source. 


PHOSPHIDES 


A phosphide may be defined as an 
oxygen-free compound of a metal with 
phosphorus. Examples are calcium 


phosphide (Ca,P,) and sodium phos- 
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phide (Na;P). In the presence of water 
phosphides yield the extremely poison- 
ous and spontaneously flammable phos- 
phine (PH;). This gas is also formed 
by the action of caustic soda or caustic 
potash on yellow phosphorus. Phos- 
phides must be kept in a cool dry place. 


PHOSPHORUS 


White Phosphorus 


White (or yellow) phosphorus is 
very poisonous and ignites spontaneous- 
ly when exposed to air. It explodes on 
contact with oxidizing materials and is 
violently reactive in the presence of 
many organic materials. To prevent its 
ignition white phosphorus is shipped 
under water. In storage it should be 
isolated from oxidizing agents, flam- 
mable liquids, corrosive liquids and ex- 
plosives. Phosphorus fires should be 
deluged with water until the fire is ex- 
tinguished and the phosphorus solidi- 
fied. Then the phosphorus should be 
covered with wet sand or dirt.** 


Red Phosphorus 


Red phosphorus is extremely flam- 
mable, being ignited by friction, but is 
not spontaneously flammable as in the 
case of white phosphorus. Red phos- 
phorus can be shipped and stored with- 
out the protection of water, but should 
be kept away from oxidizing agents. 
Solid red phosphorus is not toxic, but 
when vaporized (as may occur in a fire) 
it takes on the toxicity and fire hazard 
characteristics of white phosphorus to 
which it reverts on condensation. Stor- 
age and fire fighting procedures for red 
and white phosphorus are the same. 
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PHOSPHORUS COMPOUNDS* 
Phosphorus Heptasulfide 


Phosphorus heptasulfide (P,S;) can 
be ignited by friction when in powder 
form. Because it reacts with water to 
form the poisonous and flammable 
hydrogen sulfide, water should not be 
used on phosphorus heptasulfide fires. 
Carbon dioxide, dry chemical and sand 
are suitable extinguishing agents. 


Phosphorus Oxychloride 


Phosphorus oxychloride (POCI,) is 
a strong oxidizing agent. The colorless 
fuming liquid is capable of causing a 
fire when in contact with combustible 
materials. Spills should be flooded with 
large volumes of water, avoiding liquid 
or vapor contact with skin. 


Phosphorus Trichloride 


The hazards of phosphorus trichlo- 
ride (PCI,) are similar to those of 
phosphorus oxychloride. 


Other Phosphorus Compounds 


Other phosphorus compounds which 
are decomposed by water with the 
evolution of heat include phosphorus 
triiodide (PI,), phosphorus tribromide 
(PBr;), phosphorus trisulfide (P,S;) 
and phosphorus pentasulfide (P.S,). 
Storage should be in sealed containers 
away from oxidizing materials. Car- 
bon dioxide can be used on fires involv- 
ing these materials. 


PHTHALATES 


A phthalate is any salt of phthalic 
acid, e.g., sodium phthalate (C,H,- 


*See also Phosphates, Phosphides. 
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{COO},Na,). The phthalates will burn 
under certain conditions but are not 
considered hazardous. 


PICRAMATES 


The picramates are salts of picramic 
acid, (NH.,[NO,}.C;,H.OH) and may 
explode when heated. 


PROPRIONATES 


A proprionate is a salt of propionic 
acid (C,H;COOH). The proprionates 
will burn under certain conditions but 
are not considered hazardous. 


RADIOACTIVE MATERIALS 


Radioactive materials are chemical 
elements and compounds that emit rays 
or particles spontaneously. The radi- 
ations, which are not detectable by the 
human senses, are capable of injuring 
living tissue and of causing death if the 
injury is sufficiently severe. Radioactive 
materials are used in medical therapy 
and are currently finding increasing 
use in industry as controls for many 
chemical and metallurgical processes. 
Educational and governmental labora- 
tories are also important users. 


The following discussion is offered 
to show the scope of the problem and 
as a guide for detailed study. Excellent 
publications are now available with 
guidance for the protection of fire fighters 
and others against peacetime hazards of 
radioactive materials,”!:7?.79 


Hazards of Radioactive Materials 


Radioactive materials have fire and 
explosion properties identical with 
those of the same materials when not 
radioactive. Iodine, for example, will 


vaporize under fire conditions. Its 
radioactive counterpart, iodine-131, will 
do likewise. Other radioactive mate. 
rials, depending on their particular na- 
ture, may melt or be oxidized to a 
radioactive dust or smoke. 


The radiation hazard may be external 
(rays causing damage as they pass 
through the body), or internal (rays 
given off by materials breathed or 
swallowed). The amount of external 
radiation that a fire fighter will receive 
is determined by the time of exposure 
(amount equals rate of radiation mul- 
tiplied by the length of exposure), the 
distance from the source (the radiation 
hazard decreases as the square of the 
distance from the source to the ex- 
posed person), and the amount of 
shielding (shielding material must be 
heavy and dense, such as a thick shield 
of lead or concrete). Permissible radi- 
ation doses are discussed in ‘Radiation 
Hazards in Fire Fighting.”’”! 


Hazard Protection 


Because the quantities of radioactive 
materials present in any one laboratory 
are usually small, their flammability has 
little or no direct effect on the fire haz- 
ard of the laboratory, the combusti- 
bility of the building and its contents 
being the principal factors determining 
the fire hazard. The radiation hazard, 
however, may be a serious threat to fire 
fighters and for this reason particular 
attention should be given to fire pre- 
vention and to automatic fire detection 
and control. The NFPA Committee 
on Atomic Energy has prepared tec- 
ommendations for fire prevention and 
protection at laboratories handling 
radioactive materials.” 
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Under normal conditions the opera- 
ting techniques and physical safeguards 
in effect where radioactive materials 
are being handled offer adequate pro- 
tection against the radiation hazard, 
but as has been pointed out by the U. S. 
Atomic Energy Commission condi- 
tions are not normal when the fire 
fighter appears on the scene. Normal 
radiation control may have become in- 
effective. To evaluate the external 
radiation hazard some means must be 
provided for radiation detection and 
measurement. Devices suitable for this 
purpose are available and unless the fire 
fighters themselves carry such equip- 
ment or are accompanied by a monitor- 
ing specialist they should keep out of 
areas of unknown hazard. 


Time, distance and shielding protect 
against external radiation. Since suit- 
able shielding is not usually available 
to fire fighters, they should protect 
themselves by limiting the period of 
exposure to as short a term as possible 
and by keeping as far as practicable 
from the source of radiation. 


To protect against internal radiation 
one should take the same precautions as 
called for when protecting against a 
poison, — self-contained or filter-type 
breathing equipment, special clothing, 
thorough washing, and refraining from 
smoking or eating in the affected area. 


Unless it is definitely known that the 
tadiation hazard is external or internal, 


precautions should be taken against 
both. 


IAFC Recommendations 


The International Association of 
Fire Chiefs recommends that the fol- 


lowing practices be followed when 
fighting fires near radioactive mate- 
rials.78 


1. A gamma survey meter should 
be carried by one member of each work- 
ing party to measure the intensity of 
radiation to which personnel are exposed. 


2. Respiratory protection will be re- 
quired for fire fighters entering a con- 
taminated area to assist in salvage or 
decontamination operations. The de- 
gree of protection should be governed 
by the type of contamination and the 
method of decontamination employed. 
An approved dust respirator will usu 
ally be adequate if a dust hazard exists 
and decontamination involves only wa- 
ter flooding and the use of simple de- 
tergents. If more stringent decontami- 
nation methods are used, an all-service 
mask equipped with a toxic dust filter 
or a self-contained breathing apparatus 
may be necessary. 


3. Fire fighters entering a dangerous 
area should utilize an approved, self- 
contained breathing apparatus; if not 
available, at least as a minimum, an all- 
service mask containing a filter ap- 
proved for toxic smokes. 


4. When the usual rubber boots, 
coats, helmets, and gloves are used in 
a contaminated area, they should be 
washed down with a clean stream of 
water and check monitored. Exposure 
can be reduced somewhat by frequent 
washing down of equipment and ap- 
parel — exercising care not to drive 
radioactive material into the mouth, 
nose, ears or eyes. Canvas clothing 
(when not of discardable type) should 
be laundered in special equipment. 
Every precaution against spread of con- 
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tamination should be taken during 
change of clothes. 


5. Any fire fighter who receives a 
cut or abrasion or who inadvertently 
handles radioactive contamination with 
his bare hands should report the inci- 
dent, have the exposure evaluated, and 
receive the necessary medical aid. 


6. No smoking, eating or drinking 
should be permitted in such radiologi- 
cally ‘hot areas” until they are declared 
safe. These precautions should be fol- 
lowed until adequate air and surface 
contamination surveys show the hazard 
to be negligible. 


7. All personnel engaged in opera- 
tions within the contaminated area 
should take a thorough shower bath, 
washing several times with soap and 
water, as soon as facilities become avail- 
able. 


REFRIGERANTS 


The following is a partial list of the 
characteristics required for a desirable 
refrigerant: 


1. Nonflammable. 


Table 15. 


Concentration 


Y4 to 1% 


Be rakes tieeenseraaetve 2 to 244% 


Nonexplosive (stable against poly- 
merization, formation of peroxides, 
or other action which might make 
it subject to violent reaction). 
Nontoxic (including nonpoisonous, 
nonirritating). 
Noncorrosive. 
Stable against decomposition under 
heat or pressure. 
Odorized so as to make the detec- 
tion and location of leaks easy. 
High enough boiling point to per- 
mit operation under low pressure. 
Latent heat of evaporation, relative dis- 
placement, vapor pressures, and effect on 
lubrication are other properties determin- 
ing the desirability of a refrigerant. Table 
No. 14 gives some of the important prop- 
erties of many of the commonly used 
refrigerants. 


Toxicity of Refrigerants 


The numbers used in the column ‘‘Tox- 
icity Classification” of Table 14 indicate 
relative toxicity of the commonly used 
refrigerants. This toxicity classification 
was developed by Underwriters’ Labora- 
tories, Inc.** and is explained in Table 15. 


Underwriters’ Laboratories Toxicity Classification. 


Duration of Exposure to Produce 
Death or Serious Injury 
5 min. 
YY hour 
1 hour 
2 hours 


Intermediate between groups 4 and 6 


No injury after 
2 hours exposure 


In the presence of a flame some refrigerants may decompose to form phosgene, 
chlorine and other toxic substances. When in initial concentrations of %4 to 214 per 
cent exposed to the flame of an ordinary gas range, the comparative life hazard appears 
to be lethal for continuous exposure with no ventilation of 5 min. to % hr. or longer 
for the following: Carbon tetrachloride, chloroform, dichlorethylene, dichlorodifluoro- 
methane, dichlorotetrafluoroethane, ethyl and methyl bromide, ethyl chloride, mono- 
fluorotrichloromethane and methylene chloride. For methyl chloride the exposure is 


possibly longer than 14 hr. but under 4 hr. 
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Hazards by Type of System 


Refrigeration hazards depend upon the 
type of refrigerant employed, and the 
type of equipment. Guidance for the 
safe design, construction, installation, op- 
eration and inspection of all types of 
refrigeration systems has been published 
by the American Society of Refrigerating 
Engineers.** 


Data on Common Refrigerants 
Ammonia 


Ammonia (NH,) is one of the most 
common of all refrigerants. Under ordi- 
nary conditions it is a colorless gas with 
a boiling point of — 28°F. 


Ammonia forms flammable or explo- 
sive mixtures with air within the range of 
16 to 25 per cent by volume. Since such 
concentrations are rarely encountered its 
fire and explosion hazards are small. Con- 
centrations of ammonia in excess of 700 
ppm will cause irritation of the eyes and 


permanent injury may result if immediate 
remedial measures are not taken. 


Ammonia is noncorrosive to iron, steel 
or aluminum but in the presence of water 
will react rapidly with copper, zinc and 
their alloys. It is extremely soluble in 
water and can be dispersed easily by using 
water spray or fog to absorb it. Water will 
absorb about 900 times its own volume of 
vapor at ordinary temperatures. Because 
ammonia has a pungent odor, leaks are 
readily detectable but the exact location 
may not easily be found. By holding a 
bottle of hydrochloric acid near the sus- 
pected point, a dense white fog is pro- 
duced when the gaseous ammonia comes 
in contact with the hydrochloric acid 
fumes. Phenolphthalein paper turns red 
in the presence of ammonia. 


Cylinders of ammonia up to 165 
pounds capacity are not required to be 
equipped with a safety device. Direct 
flame impingement on the wall of a cylin- 
der involved in a fire may cause the cylin. 
der to rupture. 


Dichlorodifluoromethane 


Dichlorodifluoromethane (CCI.F,) is 
also known as Freon-12. This gas ap- 
proaches the ideal refrigerant, for it is 
nonflammable and practically nontoxic. 


Dichlorodifluoromethane is stable up to 
1000°F. but when heated by a flame in 
the presence of oxygen and water vapor 
decomposes forming hydrochloric acid, 
hydrofluoric acid, carbon dioxide, chlorine 
and phosgene. 


Corrosive effect on metals by Freon-12 
may be considered negligible even in the 
presence of water. It is slightly soluble in 
water and mixes with mineral oils in all 
proportions. 


Leaks may be determined and located 
by means of a halide (alcohol) lamp. 
Cylinders over 30 inches long have fusible 
plugs which melt at 165°F. 


Dichloromonofluoromethane 


Dichloromonofluoromethane (CHCI,F) 
is also known as Freon-21. Its boiling 
point is 48°F., and vapor pressure 81/, psi 
at 70°F. Its odor resembles chloroform 
and it is practically nontoxic and nonflam- 
mable but forms weakly combustible mix- 
tures at high temperatures. Freon-21 de- 
composes into toxic materials when ex- 
posed to flames or high temperatures. It 
mixes in practically all proportions with 
oil and may be tested for leaks with a 
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halide torch. Cylinders over 30 inches 
long have plugs which fuse at 165°F. 


Dichlorotetrafluoroethane 


Dichlorotetrafluoroethane (C,CI,F,) is 
known as Freon-114. This Freon differs 
from Freon-21 mainly in its boiling point 
of 38°F. 


Liquefied Petroleum Gases 


Butane, ethane and propane may be 
used as refrigerants in industrial processes. 
See Liquefied Petroleum Gases.* 


Carbon Dioxide 


Carbon Dioxide (CO,) differs con- 
siderably in its characteristics from other 
refrigerants, owing to the fact that the 
operating pressures in the carbon dioxide 
refrigeration system are many times higher 
than those met in other systems. 


At ordinary temperatures and pressures, 
carbon dioxide is a colorless, odorless gas 
considerably heavier than air. It is non- 
flammable and nontoxic. The principal 
danger introduced by carbon dioxide is 
possible displacement of available oxygen. 
In high concentrations, over 10 per cent 
by volume, much discomfort is experi- 
enced and loss of consciousness and death 
may result. Carbon dioxide is not entirely 
inert, as it acts as a stimulant in 3 per cent 
to 5 per cent concentrations. The maxi- 
mum allowable concentration for an eight 
hour work day without injury to health is 
5000 ppm.** 


Methyl Chloride 


Methyl chloride (CH,Cl) is a flam- 
mable and toxic gas. It is sweet smelling 


*Published in fifth installment of “Fire Pro- 
tection for Chemicals.” 
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and colorless, with a boiling point of 
—11°F. It is heavier than air and is 
soluble in water. The odor of methyl 
chloride resembles that of choloroform. 
Its maximum allowable concentration for 
an eight hour period is 100 ppm. 


There is no noticeable effect on copper, 
steel or iron, or any of the copper alloys. 
In contact with aluminum, methyl chlo- 
ride may form spontaneously flammable 
aluminum methyl. It is relatively stable 
but like other halogenated hydrocarbons, 
forms toxic products of decomposition in 
the presence of flame or very hot surfaces. 


Monochlorodifluoromethane 


Monochlorodifluoromethane (CHCIF,), 
Freon 22, is one of the newest refrigerants 
of the Freon group. It maintains the 
characteristics of the other halogenated 
hydrocarbons and is used in the low tem- 
perature field (from 40°F to —100°F.). 


Sulfur Dioxide 


Sulfur dioxide (SO,) is a common 
nonflammable refrigerant. It is a colorless 
gas with a very pronounced odor, and is 
more than twice as heavy as air. Sulfur 
dioxide must be kept dry as it forms an 
acid in the presence of water. ‘Cylinders 
are equipped with fusible plugs which 
melt at 165°F. Sulfur dioxide is very 
toxic as well as extremely irritating (10 
ppm is maximum allowable concentration 
for an eight hour exposure). 


Leaks are readily detected by means of 
a 28 per cent solution of aqueous am- 
monia on a cloth applied where the leaks 
are suspected. A dense white fog forms 
no matter how small the leak. 


Pure sulfur dioxide has little effect on 
copper alloys or steels unless water is in 
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contact with the vapor, forming sulfurous 
acid, which has some corrosive effect on 
metals. 


Trichloroethylene 


Trichloroethylene (C,HCI1,) is a heavy 
colorless liquid having a pleasant odor. 
Its boiling point is 189°F. and although 
it does have a flash point and ignition 
temperature, it is nonflammable at ordi- 


nary temperatu res. 


Trichloromonofluoromethane 


Trichloromonofluoromethane (C C1,F) 
is known as Freon-11 and as Carrene-2. 
It is nonflammable and has other proper- 
ties typical of Freons. 


Trichlorotrifluoroethane 


Trichlorotrifluoroethane (C,CI,F, ), 
Freon-113, resembles the other Freons in 
general characteristics. It is practically 
nonflammable. 


Refrigerant Leaks 


Firefighters should become familiar 
with the location of refrigeration systems 
in their areas of response. They should 
also know what kind of gases these sys- 
tems contain so that they may anticipate 
the hazards presented. 


In addition to the suggested procedure 
for firefighters outlined under Gases,* 
in those cases where the response is made 


to a leak and no fire is involved, keep the 
following points in mind: 


1. At least two men equipped with 
self-contained breathing equipment 
and protective clothes should inves- 
tigate conditions. 


2. Evacuate the area. 


~ *Published in second installment of ‘Fire 
Protection for Chemicals.” 
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. Ventilate. 

4. Shut off the power or fuel supply to 
the refrigeration or air conditioning 
system. 

. Eliminate sources of ignition. 

6. Notify persons or company respon. 

sible for maintenance of the system, 
. Upon locating the leak, try to effect 
a shutoff. 


Refrigerants — Fire Fighting 


Where the system is involved in fire, in 
addition to the above precautions, all 
tanks, piping, and cylinders containing 
gases under pressure should be kept cool 
to avoid build-up of excessive pressures. 


RESINATES 


Resinates will burn under certain con- 
ditions but most of them are not con- 
sidered hazardous. Calcium resinate 
(Ca[C,,H,.O,].) and other metal resin- 
ates are subject to spontaneous heating 
when moist. 


RESINS 


The naturally occurring resins in- 
clude a large number of solid or semi- 
solid organic substances derived from 
plants and trees, including amber, ben- 
zoin, guaiac, mastic, shellac and rosin. 
At ordinary temperatures most natural 
resins ate not hazardous but when 
heated give off flammable vapors. The 
notable exception is cellulose nitrate 
(formed by the controlled nitration of 
naturally occurring cellulose) which ig- 
nites easily and burns rapidly. Cellulose 
nitrate starts to decompose at above 
300°F. (decomposition at lower tem 
peratures after long exposure has been 
reported) with the evolution of heat 
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and large volumes of toxic gases. Cellu- 
lose nitrate supplies its own oxygen for 
combustion and once ignited will con- 
tinue to burn until cooled to below 
its decomposition temperature. Recom- 
mended procedures for the storage and 
handling of cellulose nitrate plastic are 
published in NFPA Standards.7*75.76 


Synthetic resins (commonly called 
plastics) are formed by joining together 
a large number of single molecules to 
form large chain molecules. There are 
more than 45 basic chemical classes of 
synthetic resins and over 245 proprietary 
formulations used commercially.” The 
burning rates of synthetic resins are 
classified from “nil” to “fast” in the 
Modern Plastics Encylopedia’® with 
most rates being between “nil” and 
“slow.” On the basis of burning tests, 
Underwriters’ Laboratories, Inc.?7® has 
grouped plastics as follows: 


Group I (burning rate comparable 
to that of cellulose acetate and more 
or less completely consumed). Acrylate, 
polystyrene, cellulose acetate, cellulose 
acetate butyrate; one specimen of poly- 
vinyl alcohol. 


Group II (burn with feeble flame 
which may or may not propagate away 
from the point of ignition). Urea-form- 
aldehyde, casein, cast phenol-formalde- 
hyde, cotton and wood-filled molded 
phenol-formaldehyde, one specimen of 
plasticized vinyl-chloride vinyl-acetate 
copolymer. 


Group III (burn only during appli- 
cation of test flame). Asbestos-filled 
molded phenol-formaldehyde, _plasti- 
cized polyvinyl-chloride, plasticized and 
unplasticized vinyl-chloride vinyl-acetate 
copolymer. 
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Dusts of many of the plastics can be 
exploded when thrown into suspen- 
sion.6° Recommendations for the pre- 
vention of plastic dust explosions have 
been prepared by the NFPA Committee 
on Dust Explosion Hazards.®? 


SALICYLATES 


Salicylates are salts or esters of sali- 
cylic acid (HOC,H,COOH). The metal 
salts of salicylic acid will burn under 
certain conditions but are not con- 
sidered hazardous. The organic salts 
(esters) of salicylic acid are in some 
instances flammable liquids. Methyl 
salicylate (HOC,H,COOCH;) has a flash 
point of 214°F. and an ignition tem- 
perature of 850°F. 


STANNATES 


The salts of stannic acid, e.g., sodium 
stannate (Na,SnO,) are noncombusti- 
ble. The stannates are generally non- 
hazardous. 


STEARATES 


Stearates are salts or esters of stearic 
acid (C,,H,;COOH). The metal salts 
of stearic acid will burn under certain 
conditions but are not considered 
hazardous. Sodium stearate (C,,H,,- 
COONa) is a principal ingredient of 
ordinary soap. The organic salts (es- 
ters), e.g., methyl stearate (C,,H,,- 
COOCH,;), are flammable when heated. 
Methyl stearate has a flash point of 
307°F. 


STYPHNATES 


Styphnates are derived from styphnic 
acid — a high explosive. The styph- 





270 


nates of metals, such as lead styphnate 
(C,H[NO,},[O,Pb}), have the same 
explosive hazard as fulminate of mer- 
cury. Lead styphnate detonates at 
590°F. See Explosives.* 


SULFATES 


A salt of sulfuric acid is a sulfate. 
The inorganic sulfates, like ammonium 
sulfate ({NH,}.SO,), are noncombus- 
tible. 


The organic sulfates, however, such 
as dimethyl sulfate ({CH,}.SO,) may 
require careful safeguards. Dimethyl 
sulfate with a flash point of 182°F. gives 
off flammable toxic vapors at elevated 
temperatures. Water spray, foam, car- 
bon dioxide and dry chemical are suit- 
able extinguishing agents. Details for 
the storage and handling of dimethyl 
sulfate have been published by the 
Manufacturing Chemists’ Association, 
Inc. 


SULFIDES 


The inorganic sulfides, such as so- 
dium sulfide (Na,S) are moderately 
flammable solids. Inorganic sulfides are 
subject to spontaneous heating if stored 
in bulk, particularly if damp; and are 
liable to spontaneous ignition if in con- 
tact with oxidizing agents. 


Sulfides—Fire Fighting 


Inorganic sulfides give off toxic sul- 
fur dioxide when burning, and toxic 
hydrogen sulfide when wet, thereby 
necessitating respiratory protection for 
fire fighters if fire involves sulfides or 


*Published in the third installment of ‘Fire 
Protection for Chemicals.” 
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is in an area where sulfides are present, 
Skin contact with or inhalation of sul- 
fide dust should be avoided. 


Organic Sulfides 


Organic sulfides such as dimethyl sul- 
fide ({CH;}.S) may be flammable liq- 
uids, Dimethyl sulfide has an ignition 
temperature of 403°F. and gives off 
sulfur dioxide when burning. It is not 
soluble in water. 


TARTARATES 


A tartarate is a salt of tartaric acid 
(HOOC[CHOH}.COOH). Most tar- 
tarates are not hazardous. Two notable 
exceptions are silver tartarate and mer- 
cury tartarate, which are such sensitive 
explosives that they can be detonated 
at a relatively low temperature. See Ex- 
plosives.* 
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with complete ditomilie protection service 


JAMES BUTE COMPANY cets: 
Q better protection against FIRE 


ad BURGLARY 


” round-the-clock supervision of industrial 
processes and 


“Supplementing your fire and burglary protection with central station super- 
vision of critical industrial processes enables us to obtain increased security 


with a saving of $5,116 a year.” O l Wh 
a &. . Vice President 


Round-the-clock checking of critical production processes 
has been combined with ADT Central Station Burglar 
Alarm, Sprinkler Supervisory and Waterflow Alarm, and 
Automatic Fire Alarm Services, to give James Bute Com- 
pany, paint manufacturers, Houston, Texas, complete 
automatic protection. 


Four ball mills for grinding pigments, and one paint mixer 
are under remote supervision 24 hours a day, except when 
under direct personal control. Unscheduled stoppage is 
automatically detected and reported to the ADT Central 
Station, where operators initiate corrective action. 

Mr. Odell’s statement is typical of the comments of leading 
executives who know that ADT Automatic Services give 
better protection for property, profits and employees’ jobs 
than can be obtained by other methods, and at less expense. 


Phone our local sales office, or write our Executive Offices 


for complete information. 
Controlled Companies of 


AMERICAN DISTRICT TELEGRAPH COMPANY 
Executive Offices: 155 Sixth Ave., N. Y. 13, N. Y. 
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LOW COST 


FIRE & EXPLOSION 
PROTECTION 
for FLAMMABLE 


LIQUID 
STORAGE 


Se US 8) 


in combination with your 


VENT VALVES &~ 


Fig. No. 5800A 
waa 4 _ Conservation Vent Unit consist- 


y 
UNDERWRITERS’ LABORATORIES ie ing of VAREC Vent VALVE in 
Approved by Associated Factory Mutuals . combination with VAREC FLAME 
Laboratories and other governing agencies. ARRESTER 


You can rely on VAREC CONSERVATION VENT 
UNITS to provide full fire protection on your 
liquid storage at low cost. Protection against 
entry of flame through the venting device is cer- 
tain when Varec Flame Arresters used. Protection 
against excessive pressure or vacuum is assured by 
the VAREC VENT VALVE. The combination unit 
gives you complete security against major hazards 
of flammable liquid storage. Average installation 
costs 1/10th of 1% of your investment in tank 
and products. Secure full details from your 
VAREC Representative or write factory. 


THE VAPOR RECOVERY SYSTEMS 
COMPANY * 


COMPTON, CALIFORNIA, U.S. A. 


Cable Address: VAREC COMPTON USA 
(All Codes) 
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Preventing a 450-mile famine 


This wharf is the starting point of 
a 450-mile pipeline. 

If it isn’t fed, “oil starvation” sets 
in for 11 bulk stations enroute. Oil 
spills could mean disaster for tanker, 
wharf and pipeline — but Rockwood 
WaterFOG protection covers all sides 
... controls fire in seconds should a 
spill occur. 

Here special Rockwood Water- 
FOG heads burst water into millions 
of cooling, heat-absorbing particles. 
These particles instantly cover a far 
greater area than would ordinarily be 
possible . . . cause a rapid drop of 


SEND FOR THIS INFORMATIVE BOOKLET 


ROCKWOOD SPRINKLER COMPANY 


temperature below ignition point .. . 
then burst into steam that smothers 
fire. 

Rockwood installed WaterFOG sys- 
tems are but one of many kinds of 
equipment in which Rockwood en- 
gineers water to cut fire losses. 


ROCKWOOD SPRINKLER 
COMPANY 


Engineers Water... 
to Cut Fire Losses 


1103 Harlow Street, Worcester 5, Massachusetts 


Please send me the 12-page, illustrated booklet, “15 Types of Fire 
Protection,” giving actual case histories of different types of fire control. 
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FDA 


IT SETS COMPLETELY 
UNDERGROUND 


Where above-ground (Post Type) hydrants might 

interfere with traffic or operations in industrial NOZZLE STEAMER 
plant areas, install M&H Flush Type Hydrants. en 
They are equally suited for use around plant build- 

ings, terminals, or airfields. They are widely used 

at airports where non-interference with surface 

traffic is a necessity. 


The cast iron box, housing the nozzle section, 
sets flush with the ground level. The two-piece steel 
box cover is extra heavy and strong, is quickly 
lifted when access to the hydrant is desired. Internal 
construction of the hydrant is exactly the same as 
standard M&H fire hydrants, widely used by mu- 
nicipalities throughout the United States. For 
complete details, wire or write 


M&H VALVE AND FITTINGS COMPANY, ANNISTON, ALABAMA 


FOR WATER WORKS. e FILTER PLANTS 


FIRE PROTECTION 
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for a1 or 2-hour fire rating 


SHEETROCK’ FIRECODE 


Fire protection plus! Underwriters’ 
Laboratories rated! SHEETROCK 
FIRECODE 60, 5%” thick, combines 
all the advantages of regular 
SHEETROCK with a specially formu- 
lated core. Result: even greater 
resistance to the spread of fire. 

It’s ideal in commercial and resi- 
dential buildings requiring fire- 
rated construction in partitions, 

and in floors and ceilings. 


GYPSUM WALLBOARD 


For a one hour rating: a single 
layer of FIRECODE 60 wallboard on 
both sides of a 2 x 4 wood stud 
partition. 

For a two hour rating: two layers 
of FIRECODE 60 wallboard on both 
sides of a 2 x 4 wood stud partition. 

For complete details see your 
U.S.G. dealer or salesman; or write 
to Dept. NF-1, 300 W. Adams St., 
Chicago 6, Ill. *T.M. Reg. U.S. Pat. Off. 


UNITED STATES GYPSUM 


the greatest name 


in Dbulilding 





QUARTERLY OF THE NATIONAL FIRE PROTECTION ASSOCIATION 


Won Duprin 


Builders of Fire and Panic Exit Devices Since 1908 


@ Back in 1908, Von Duprin built the very first panic device. 
Ever since that time, Von Duprin has been the leader in this 
highly specialized field . . . the leader in design, manufacturing 
and sales. 

Each new design and development has had one prime purpose: 
to assure—always—safe exit in time of emergency. 

Von Duprin devices—many of them serving heavy traffic with 
no major repairs for over 40 years—deliver dependable, day-in, 
day-out service with minimum maintenance. 

Von Duprin offers a nation-wide group of trained consultants 
whose job it is to review particular installation requirements and 
recommend the right device—without obligation. 


VONNEGUT HARDWARE CO. 


VON DUPRIN DIVISION 
INDIANAPOLIS 9, INDIANA 


Canadian Consultants—Yale & Towne Mfg. Co., St. Catherine’s, Ontario 
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“ANNOUNCING 


THE NEW 
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, Automatic Sprinkler 


Approved by Factory Mutual Laboratories 


Listed by Underwriters’ Laboratories, Inc. 


STAR SPRINKLER CORP. 


' + Westmoreland and Collins Sts. — Philadelphia 34, Pa. 


Licensees in all Principal Cities of the United States and Canada 
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Nation Wide 


Central Station Protection Services 


Sprinkler Valve Alarm— Complete Sprinkler Supervisory — Manual Fire 
Alarm — Automatic Fire Alarm — Temperature Alarm—Oil Burner 
Supervision — Burglar Alarm — Hold-Up Alarm — Vault & Safe Protection 


Avaitall, from one moniheve of 


Central Station Electrical Protection Association 


ALBANY, NEW YORK ALBANY PROTECTIVE SERVICE 
99 Jay Street 


CHICAGO, ILLINOIS CENTRAL WATCH SERVICE 
214 West Ohio Street 


CLEVELAND, OHIO MORSE SIGNAL DEVICES 
6707 Carnegie Avenue 


DALLAS, TEXAS SMITH DETECTIVE AGENCY & 
NIGHTWATCH SERVICE, INC. 
610 N. Akard Street 


DENVER, COLORADO DENVER BURGLAR ALARM COMPANY, INC. 
422 - 21st Street 


DETROIT, MICHIGAN MICHIGAN STILL ALARM CO. 
10410 W. Chicago 


HOUSTON, TEXAS McCANE-SONDOCK DETECTIVE AGENCY 
1612 Austin Street 


LOS ANGELES, CALIFORNIA MORSE SIGNAL DEVICES OF CALIFORNIA 
211 So. LaBrea Avenue 


MILWAUKEE, WISCONSIN MERCHANTS POLICE SIGNAL & 
ALARM CO. 
740 No. Plankinton Avenue 


NEWARK, NEW JERSEY NEWARK DISTRICT TELEGRAPH CO. 
372 Plane Street 


NEW YORK, NEW YORK CENTRAL STATION SIGNALS, INC. 
53 West 23rd Street 


PHILADELPHIA, PENNA. OWL PROTECTIVE CO., INC. 
120 No. Camac Street 


ST. LOUIS, MISSOURI POTTER ELECTRIC SIGNAL & 
MFG. CO., INC. 


1211 Pine Street 


SAN FRANCISCO, CALIF. AMERICAN BURGLAR COMPANY, 
DIVISION OF THE PACIFIC FIRE 
EXTINGUISHER COMPANY 
165 Jessie Street 


WASHINGTON, D. C. FEDERAL ENGINEERING CO., INC. 
1004 Sixth Street 
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HOT SPOT 
IN 
HARTFORD! 


1575 GALLONS OF OIL NEAR A 1700° FURNACE! 


A king-size oil quench is a bad enough 
fire hazard by itself. Put it next to a roar- 
ing, 1700 degree hardening furnace, and 
it could turn a plant into a cinder pile! 


So the Allen Manufacturing Company 
discovered when they installed this hard- 
ening and tempering machine in their 
Hartford, Connecticut plant! 


From the hardening furnace, hex-socket 
screws are quenched in oil, tempered, 
then quenched again. A flash fire in the 
huge oil quenching bath could mean loss 
of the machine, costly down time—and 
possible loss of the entire plant! 


Safety-minded Allen executives natu- 
rally took proper precautions, held the 
oil far below its flash point with thermo- 
Static temperature controls. Still, they 
realized that more protection was 


needed! So Allen called on Kidde — 
long-time specialists in fire extinguish- 
ing systems. 


Kidde engineers studied the problem, 
installed a special carbon dioxide ex- 
tinguishing system which could be trig- 
gered instantly. 


If fire strikes, one pull on a control 
handle pours clouds of fire-killing COz 
over the blaze, snuffing flames in seconds. 
At the same time, pressure-operated 
switches in the lines automatically shut 
down feed and conveyor motors! 


All fire hazards—dip tanks, flammable 
liquids and electrical equipment —are 
potential plant-wreckers. Make sure 
they get the proven protection of Kidde 
extinguishing equipment. Contact 
Kidde today! 


Walter Kidde & Company, Inc. 


151 Main Street, Belleville 9, N. J. 
Walter Kidde & Company of Canada, Ltd., Montreal—Toronto 


The words ‘Kidde’, ‘Lux’,‘Lux-O-Matic’, ‘Fyre-Freez’ and the Kidde seal are trademarks of Walter Kidde & Company, Inc. 
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ROUST-A- 
BOUT COUPLINGS .. 


Style 99 for plain or beveled end pipe. 
Best engineered, most useful plain end joint 
on the market. Simple, husky — easy and 
fast to install. Takes strong bull-dog grip 
on pipe. Sizes 2” to 8”. 


VIC-GROOVER 
TOOLS 


Handy, on-the-job grooving tools that do 
the job in half the time. Light weight, easy 
to handle — operate manually or from any 
power drive. Automatic groove position 
and depth. Sizes %" to 8”. 


FIRE PROTECTION ASSOCIATION 


VICTAULIC 
COUPLINGS:: 


Styles 77, 77-D for standard applications. 
Simple, fast to install—sturdy and reliable. 
Sizes %" to 30”. Style 75 Light-Weight 
Couplings for light-duty applications. Sizes 
2”, 3”, 4”. Additional styles for cast iron, 
plastic and other pipes. Sizes through 60”. 


VICTAULIC FULL-FLOW FITTINGS 


Complete line of Elbows, Tees, Reducers, 
Laterals, etc. — to fit all Victaulic Couplings. 
Streamlined for top efficiency, easy to install. 
Sizes %” to 12”. 


* APPROVED BY: 


Factory Mutual 


New York City Board of Standards 


Underwriters’ Laboratories, Inc. 


Proven for 26 years on both wet and dry Fire 
Protection Systems. Standard with most major 
sprinkler companies for bulk-run and cut-in 
piping. Victaulic Couplings are installed in 
less than one-half the time required for other 
standard pipe joints. 
THE EASIEST WAY 
TO MAKE ENDS MEET 


VICTAULIC 


COMPANY OF AMERICA 
P.O. Box 509, Elizabeth, N. J. 
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© Greater Coverage: 
1 
a F 
Hot Fire Gasses! 
° 


with tess Water : 


Incorporating the new principle of water distribu- 
tion, the Model “C” Spray Sprinkler is another ex- 
ample of Reliable’s leadership in new product de- 
sign. All Reliable Sprinkler Devices are the assur- 
ance of the ultimate in fire protection ... and have 
been protecting life and property for over 30 years! 
Reliable Sprinkler Devices are distributed .. . in- 
stalled and serviced by Reliable’s chain of licensed 
representatives located throughout the United 
States, Canada and foreign countries. A Reliable 
representative is as near as your phone .. . Call 
him for a system designed to your specific needs! 


Constant Fire Protection That's Always “Reliable”! 


Un: R 4 ELIABLE AUTOMATIC SPRINKLER CO. INC. 
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HOT WATER. 


___ COLD WATER. 


what 
was good 
for the 
Saturday 
night 
bath... 
isn’t 
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Water heaters like this were considered “the latest” in grandfather’s 
time...a far cry from today’s dependable, automatic units. Big 
improvements have been made in venting, too, but old-fashioned, single-wall 
vents are still used in a surprising number of installations. 

New RV METALBESTOS is good for gas — because its double-wall, 
insulated design provides a safe, modern gas venting system to 
match the standards of today’s finest gas appliances. 


Vac 390s 


KLIAM WALLACE COMPANY BELMONT CALI 


i 
UIT 


Stocked by principal jobbers in major cities. Factory warehouses 
in Atlanta, Dallas, Philadelphia, Des Moines, Chicago, New Orleans 
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SAFER 


liquid handling 
for Industry 


THIS NEW TOKHEIM HAND PUMP contributes 
to safer handling of volatile liquids wherever used. Stops 
wasteful dripping and slippery floors. Reduces fire 
hazard and accidents common 

to other methods of liquid 

transfer. Approved for 

handling petroleum liquids 

—ideal for many others. 

Available in 22 different 

models for ’most any use— 

from pipe lines to drums, 

or underground tanks, with 

hose or spout outlets. 

Order from your dealer, 

your oil company, or your 

Tokheim representative. 


Write factory for literature. 


Car 


HAND PUMPS 


General Products Division 


TOKHEIM CORPORATION 
DESIGNERS AND BUILDERS OF SUPERIOR EQUIPMENT 
1686 Wabash Avenue SINCE 1901 Fort Wayne 1, Indiana 
Factory Branch: 1309 Howard St., San Francisco 3, California 
Canadian Distributor: H. Reeder, 205 Yonge Street, Toronto 
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Automaiic Rolling Steel 


FIRE DOORS cad WINDOW SHUTTERS | 
PREVENT SPREAD oa FIRE; 


You need good automatic fire doors in fire walls, corridors, and 
vertical shafts . . . in some cases automatic rolling steel window 
shutters are necessary to protect your building and its contents from 
fires which may originate in nearby buildings. Many, many cases ore 
on file which confirm that timely action of automatic rolling steel fire 
doors and window shutters have confined a fire to its point of origin 
and permitted its being extinguished with comparatively small 
damage. Make a survey of your building now, and don't delay 
action. You will find a Mahon Automatic Rolling Steel Fire Door or 
Window Shutter to meet each of your requirements—all bear the 
Underwiters’ Label. These automatic fire doors may be operated 
manually or mechanically in every day use. If a fire should break out 
while they are in the open position, the automatic mechanism wil} 
close the door, cutting off drafts and preventing the spread of the fire. 
See Sweet's Files for complete information, or write for Catalog G-55, 


THE R. CC. MAHON COMPANY 
Detroit 34, Michigan @ Chicago 4, Illinois 


Manufacturers of Automatic Rolling Steel Fire Doors and Window Shutters. 
Also Many Types of Standard General Service Rolling Steel Doors and Grilles, 
Insulated Metal Walls, and Steel Deck for Roofs, Floors and Partitions. 
Above: Typical Mahon Automatic Rolling r 
Steel Fire Shutter. At Right: Mahon Auto- 
matic Rolling Steel Fire Door installed 
in a Dividing Fire Wall in a Bus Gorage. | 


it A a 0 ROLLING STEEL 
FIRE DOORS and 
WINDOW SHUTTERS 
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World’s Fastest Fire Detector 


. Sees fire with the speed of light 


. instantly actuates alarm or 
extinguishing systems 


. a Single system protects up to 
200,000 square feet 


. makes outdoor protection practical 
for the first time 


For greatest fire protection, 7 
you need instant fire detection .. . 
and only Fireye can give it to you. 


This proved device sees the flame 
when it first flickers. It doesn’t wait for 
smoke or heat to indicate a fire already 


out of control. 


For further information about Fireye — 
the world’s fastest fire detector — 
send coupon below. 


fireyebivision 


Electronics Corporation of America 
Dept. F26-1 
77 Broadway, Cambridge 42, Massachusetts 


Please send me your new descriptive bulletin, 
“Fireye ... the new standard in fire detection.” 


CIE oo ie oe ae 
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COMPLETE 
LINE OF PUMPS 
at) ae a 
FIRE PROTECTION 


4” x 3” ME Fire Pump 
with dual drive. 


tas erie) ti) h 
FIRE PUMPS 


@ Centrifugal Fire Pumps 
@ Centrifugal Booster Pumps 


@ Tank Filling Pumps 
Wheeler-Economy 
Fire Pump fitted for Booster Service. 


o 


You can recommend Wheeler- 
Economy Fire Pumps for the 
needs of all commercial, in- 
dustrial, public and private 
buildings. 

Years of design, engineer- 
ing and manufacturing have 
been devoted by Wheeler- 
Economy to develop a com- 
plete line of approved fire 


Economy Fire Pump 
pumps. 


-_ complete with Discharge 
Tee, Hose, Valves, Waste Cone, etc. 


Write for Catalog L-154. 


WES14 


WHEELER-ECONOMY PUMPS 


ECONOMY PUMPS, INC., ¢ DIVISION OF C, H. WHEELER MANUFACTURING CO. 
19TH AND LEHIGH, PHILADELPHIA 32, PA. 
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Veteran Chief takes post-graduate training 
at Ansul fire school... you can too 


Throughout hisentire career, Floyd Dumas 
has practiced what he preached... you 
can’t have too much fire training. So it was 
logical that this veteran of 29 years’ ex- 
perience should attend Ansul’s Fire Train- 
ing School. As Chief of Fire Prevention 
for Parke Davis & Co., one of the nation’s 
leading manufacturers of pharmaceuticals, 
his responsibilities are tremendous. The 
information Floyd took home from the 
Ansul School was promptly passed on to 
each member of his staff who will be better 
firefighters for it. 


You, too, can have this training. Ansul is 
the nation’s pioneer in the field of fire 
training, and the only manufacturer to 
offer this important service to its custom- 
ers. It is just one of many “‘extra”’ serv- 
ices made available to all Ansul users. And 
there is no charge whatsoever. Since 1940, 


this unique school has graduated over 
2,800 students from all over this hemi- 
sphere, parts of Europe, Asia, and the 
Middle East. 


Training at the Ansul Fire School is of the 
practical kind. The classroom is Ansul’s 
five-acre test field containing all the latest 
equipment, and staffed by expert instruc- 
tors. You owe it to your business, to your 
position, to learn more 
about the Ansul Fire ay 
Training School. EJ 


Get in touch with your 
local ANSUL Man through 
the yellow pages of your 
phone directory, or write 
to THE ANSUL CHEMICAL 
Company, Dept. QN-1, 
MARINETTE, WISCONSIN. 
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AUTOMATION 


REVOLUTIONIZES 


e FIRE DETECTION... 
e@ SPRINKLER SUPERVISION... 


Here's the NOTIFIER record 


1954—Rapid Advancement to the po- 
sition of a leader in automatic 
fire detection. 


1955—AUTOMATION introduced to 
the fire detection and sprinkler 
supervision field. 


Human mistakes eliminated by immediate 
detection, notification, and permanent 
recording of alarms. 100% AUTOMATIC 
— important NOTIFIER development. 


UNBELIEVABLE new developments now 
under way in our factory. 


Safety engineers and plant managers are 
invited to write for 40-page illustrated 
booklet on fire detection and sprinkler 
supervision and maintenance. 


Consult our engineering staff on your fire 
prevention program. 


e@ WATCHMAN SERVICE 


> 
i i i ee lid 
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Current UL and FM Listings 


Local detection systems 
Auxiliary detection systems 


Local sprinkler systems 
Auxiliary sprinkler systems 


Remote (fully supervised) control 
fire station receiving panel 


Automatic code selector 

Two or three-wire power supply 
Combination relay units 
Annunciators 

Tripping devices 

Manual alarm systems 

Notifier thermostats 

Vibrating bells 


DEALERS WANTED: 


Business men, salesmen and fire engineers—a unique 
opportunity to establish yourself in your community 


with NOTIFIER. 


NOTIFIER MFG. 


co. 


S11 So. llth Lincoln, Nebr. 
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KRAFT PAPERS 


by SORG 


Provide Effective FLAME BARRIERS for 


¢ BUILDING PAPERS 
¢e INSULATION BATTS 
and SHEATHING 


write for 





sample sheets 
and prices 


MIDDLETOWN, OHIO 


THE SORG PAPER COMPANY | | 


104 YEARS OF PAPER MAKING EXPERIENCE 
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The Lexsuco Construction (at left) was re- 
cently subjected to a large scale fire test at 
Factory Mutual Laboratories in Norwood, 
F t M t | (Mass.) with a steel deck on a building 100’ x 
a C 0 ry u ula 20’ fired for 30 minutes with gasoline burned 
to produce the A.S.T.M. time temperature 
: curve. 
fire test proves This test proves conclusively that the 
Koroseal* Vapor Barrier and non-flammable 
° . ~=  Lexsuco Adhesive: (1) makes no contribution 
superior fire safety to fire spread within a building and even when 
used with combustible vegetable fiberboard 
: insulation does not result in extensive fire 
of Lexs UCO spread beyond the zone of direct exposure; 
(2) does not produce dense black smoke 
x . which hampers efficient fire fighting. 

e 0 of C onstruction Pertinent findings from this and other fac- 
tory Mutual fire tests: (1) Bituminous materials 
contribute to fire spread and are undesirable 

laa between roof deck and insulation. (2) Spread 

1" veceTae reemoaso of fire was due to combustible gases liber- 

INSULATION == ated from asphaltic materials which, because 

= of pressures developed, were forced down 
through deck joints and ignited — spreading 
the fire on the underside of the deck. (3) 
Built-up roofing surfaces above the insula- 
tion contribute in no way to the spread of an 
occupancy fire unless the supporting struc- 
© sous toat oF : ture collapses. (4) Where the Lexsuco Con- 

y wexsuco aaneuve : structions described in the Factory Mutua! 

». Laboratory Report are used without any com- 

.  bustible elements in the building structure, 

Lexsuco Roof Vapor Barrier the need for automatic sprinkler protection 


and Securement Construction “js determined by the building contents. 
*T. M. B. F. Goodrich 


KOROSEAL VAPOR 


Flame Spread cy es a. 
Beyond Exposure Bay Visibility Within Percent of 
Under Steel Deck Building During Test Insulation Consumed 


Type of Construction Over : : 
08 Gauge Steel Deck (Duration of Test—30 Min.) Asphalt 
Drippage 


and Under 
Built-Up Roof Surface a mc % So ‘a 
to Reach Black In Minutes 
Flue End Smoke 


2 Ply Mopped Asphalt Vapor Bar- 
rier with 1” Vegetable Fiberboard 
Insulation Secured with Asphalt 


1” Vegetable Fiberboard Insula- 
tion Strip Mopped to Deck With 
Asphalt 











Heavy Felt Vapor Barrier Secured Ay ome 


By Asphalt Cement With 1” Glass ; 
Fiber Insulation Secured With a eaten me 
Asphalt Blackened | Blackened 











0 
1” Vegetable Fiberboard Insula- Burners 
tion Mechanically Fastened to | Visible 
Deck | During 
Test 


Lexsuco Koroseal Vapor Barrier ee 


and 1” Vegetable Fiberboard In- Visible 
sulation Secured with Non-Flam- Durin 
mable Lexsuco Adhesive Teste 


Results of Lexsuco test compared with other Factory Mutual fire tests conducted 
under sponsorship of Metal Roof Deck Technical Institute. Identical procedures, 
control measures, and recording methods were used in all of these tests. 


For a complete Factory Mutual 
Laboratories Test Report on the ih 3 og S WJ G @) INC. 


Lexsuco Construction, write... 4817 Lexington Ave., Cleveland 3, O. 
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New, radio-active, 
automatic 
fire guard ! 


Cc-0-TWO 
PRE-DETECTOR 
SYSTEM 


I 


Each pre-detector head protects up to 3,600 square feet of area...harmless radio-active elementutilizing ionization chamber 
principle quickly detects all forms of fire...requires only simple two-wire circuit and insignificant wall space for controls. 


This completely new and positive means of 
spotting fire is just what you’ve always 
needed and wanted . . . detects in the earliest 
stage, invisible combustion gases, visible 
smoke, slow smoldering, as well as open 
flame. The C-O-TWO Pre-Detector System 
is simple to install, extremely economical to 
maintain and doesn’t depend on thick 
smoke or heat for actuation. 

As many pre-detector heads as necessary 
can be connected together in a single circuit 
and up to 16 separate circuits or spaces 
handled by one system. With a single circuit 
the pre-detector heads are connected di- 
rectly to the fire indicating cabinet, while 
with multiple circuits the pre-detector heads 
are first connected to one or more space 
indicating cabinets capable of visually show- 
ing by number the exact location of the fire. 
Relays perform such functions as sounding 


NEWARK 1 


alarms, closing fire doors, shutting down 
ventilation and releasing fire extinguishing 
systems. 

The C-O-TWO Pre-Detector System has 
been subjected to extensive testing and car- 
ries Underwriters’ Laboratories, Inc. listing, 
as well as Factory Mutual Laboratories 
approval. Proven pilot installations have 
been made in such diversified properties as 
a television station, an electric power com- 
pany network analyzer room, a railroad 
signal tower, an airline flight training 
equipment room and the offices of an 
insurance company. 

Don’t take umnecessary chances any 
longer . . . the extensive fire protection 
experience of PYRENE—C-O-TWO over 
the years is at your disposal without obliga- 
tion. Get complete facts about this new 
C-O-TWO Pre-Detector System today! 


NEW JERSEY 


Sales and Service in the Principal Cities of United States and Canada 


COMPLETE FIRE PROTECTION 
portable fire extinguishers ... built-in fire detecting and fire extinguishing systems 


CARBON DIOXIDE * DRY CHEMICAL 


* VAPORIZING LIQUID * SODA-ACID 


* WATER + CHEMICAL FOAM «+ AIR FOAM 
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Don’t let it happen to you! 


Fire is unpredictable. It strikes quickly, and when and 
where least expected. Unprotected property can be 
destroyed before the fire is put under control. 

Don’t let it happen to you. Be prepared. Be protected 
with a Blaw-Knox Automatic Fire Protection System. 
Blaw-Knox will engineer and install the right type of 
system for maximum protection, at minimum cost. And 
the system will pay for itself in a few years by savings 
in reduced insurance premiums. 


BLAW-KNOX COMPANY 


Automatic Sprinkler Department 
829 Beaver Avenue, N.S., Pittsburgh 33, Pa. 


** Little Joey 
Sprinkler 
always on 
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Photcmicrograp) Mag. X30 shows close-knit bubble blanket of foam 


The type of dangerous oil fire that is 


KILLED QUICKLY BY | Nigverol | 


Nicerol, with pH 6.8 to 7.3, does not corrode 
drums or valuable equipment. It does not 
form sludge. 3 gallons of Nicerol NLXX (3% 

Foam Liquid with 100 gallons of water, fresh f oam 

or salt, forms 1,000 gallons of close-knit foam AND IT STAYS DEAD 
(see photomicrograph above). A Nicerol 
test can cost you nothing this way. Write 
the one word SAMPLE on your official 
stationery and we will send you, freight pre- 
paid anywhere in the U.S.A. or Canada, a 


A dense blanket of adhesive, 
cohesive foam which actually fol- 
lows the fire, stifles it, outlasts it 
5-gallon can of Nicerol NLXX (3%) for $20 _ eee re gee ae . 
C.0.D. (or enclose draft). The $20 cost of ICerO!, MOSt Widely USEC foam 


this sample will be deducted from your first compound in the world. 


100 gallons or larger order for Nicerol. 
Full technicial and commercial details available from : 


GEORGE REYNOLDS & ASSOCIATES, P.O. BOX 395, THORNWOOD, NEW YORK 
THE GENERAL DETROIT CORP., P.O. BOX 263, DETROIT 32, MICHIGAN 
THE GENERAL PACIFIC CORP., 8740 WEST WASHINGTON BLVD., CULVER CITY, CALIF. 
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SPRINKLER FIRE PROTECTION 


for any condition whatever it happens to be! 


Crawford & Slaten 
Co. BOSTON— Viking Automatic 
Sprinkler Co. BUFFALO-- Viking 
Automatic Sprinklers, Inc. 
CHICAGO, MILWAUKEE — 
Viking Automatic Sprinkler Co. 
CINCINNATI, CLEVELAND, 
INDIANAPOLIS, LOUISVILLE 
—Viking Sprinkler Co. DALLAS, 
HOUSTON, JACKSON (Miss.), 
MEMPHIS, NEW ORLEANS, 
N. LITTLE ROCK, SAN 
ANTONIO, TULSA — Texas 
Automatic Sprinkler Co. DE- 
TROIT — Viking Sprinkler Co. 
GRAND RAPIDS— Viking 
Sprinkler Co. of Western Mich. 
HIGH POINT, N. C. — Viking 
Sprinkler Co. HUNTINGTON, 
W. VA.—C. W. Hutchinson. Inc. 
DECATUR (Ill.), DENVER, 


KANSAS CITY (Kan.), OMA- 
HA, SAINT LOUIS — Walton 
Viking Co. LOS ANGELES, SAN 
FRANCISCO—California Viking 
Sprinkler Co. HILLSIDE (N. J.), 
NEW YORK, MANCHESTER 
(Conn.) — Viking Sprinkler Co. 
PHILADELPHIA, WASHING- 
TON (D. C.)—Viking Sprinkler 
Co. PORTLAND (Ore.), 
SEATTLE, VANCOUVER (B. 
C.) — Viking Automatic Sprin- 
kler Co. ST. PAUL, MINNE- 
APOLIS—Hudson Viking Sprin- 
kler Co. TAMPA — Florida Fire 
Sprinklers, Inc. TORONTO 
(Ont.) — Viking Automatic 
Sprinklers, (Canada) Ltd. WIN- 
NIPEG (Man.) — J. C. Davis, 
Ltd. HASTINGS (Mich.) — The 
Viking Corporation. 


corporation 


HASTINGS, MICHIGAN 
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for Your Plant 


DEPENDABLE WATER SERVICE 
Plus 
ASSURED FIRE PROTECTION 


—in a single storage unit 


PITTSBURGH 
-DES MOINES 


ELEVATED 


STEEL TANKS’ 


100,000-gallon P-DM dual service elevated 
steel tank at Hartford Special 
Machinery Co., Simsburg, Conn. 


Combining 25,000 gallons of water storage for 
regular use with a fixed reserve of 75,000 gallons 
for sprinkler demand, this 100,000-gallon Pitts- 
burgh-Des Moines Double-Ellipsoidal Elevated 
Steel Tank is of a type and size widely favored by 
industrial plants, hospitals, institutions and 
smaller communities. 
The tank and its 100-foot tubular column tower 
are of welded construction. The pleasing appear- 
ance of the unit results from balanced, functional 
design; it is standardized throughout for maximum 
dollar value to the purchaser. 
Write for our complete Elevated Tank Catalog, 
free on request. 
Diagram illustrates plant-use storage down 
to 75,000 gallon level. Balance of tank and 


riser capacity reserved for fire protection 
only, supplying automatic sprinkler system. 


PITTSBURGH ¢ DES MOINES STEEL CO.— 


Plants at PITTSBURGH, DES MOINES and SANTA CLARA 
Sales Offices at: 
PITTSBURGH (25) 3468 Neville Island DES MOINES (8) 969 Tuttle Street 
NEWARK (2) ....250 Industrial Office Bidg. DALLAS (1) 1273 Praetorian Building 
CHICAGO (3). .1272 First National Bank Bldg. SEATTLE 576 Lane Street 
LOS ANGELES (48) ....6399 Wilshire Bivd. SANTA CLARA, CAL. ...... 675 Alviso Road 
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ROLAGRIPS 


for plain end pipe, 14%2” to12”. No thread- 
ing, grooving, flanging or welding. 


fast, 
flexible, 


low cost 


sprinkler system couplings 


GRUVAGRIPS 


for jobs specifying %” to 14” grooved 
pipe. Double rib construction gives great 
strength with least weight. 


ROLAGRIPS and GRUVA- 
GRIPS are listed for use in sprin- 
kler systems by Factory Mutual 
and Underwriters’ Laboratories. 
Their simple construction makes 
installation a snap. Just three 
parts — twin housing halves and 
synthetic rubber gasket — held by 
two bolts. Re-usable. ROLA- 
GRIPS and GRUVAGRIPS are 
leakproof under working pres- 
sures to 1,000 psi, end pull to 
102,000 pounds. They automati- 
cally absorb shock, vibration, de- 
flection to 7°, expansion and con- 
traction. 


Write today for prices and new 
free illustrated couplings folder 
55-F. Or see ROLAGRIPS and 
GRUVAGRIPS (and companion 
GRUVAGRIP FITTINGS) at 
your supply store. 


GUSTIN-BACON MANUFACTURING CO. 


210 West 10th Street 


Kansas City, Missouri 
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UPRIGHT 


For nearly fifty years Globe has designed, 
manufactured and installed all types of fire pro- 
tection equipments including wet and dry pipe 
sprinkler systems, deluge systems and special 
hazard systems involving fog, foam and CO2. 
Write for free copy of “How to Detect and Stop 
Fire Automatically.” 


Manufactured and Installed By 


GLOBE AUTOMATIC SPRINKLER COMPANY 


2035 Washington Avenue 
PHILADELPHIA 46, PA. 
OFFICES IN PRINCIPAL CITIES 


A27 
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HORTON WATERSPHERE 


Protects Pen Company Plant From Fire 


W. A. Sheaffer Pen Company 
installed the 75,000-gallon Horton 
Watersphere shown above to pro- 
vide dependable gravity water 
pressure for the sprinkler system 
at its plant in Fort Madison, Iowa. 


Founded in 1913, the Sheaffer 
Pen Company first occupied a 
small building adjacent to the pres- 
ent plant, a modern $3,500,000 
structure built in 1952. 


The automatic sprinkler system 
has 1,800 sprinkler heads and pro- 
tects the 172,000 square feet of 
manufacturing area. The Fort 
Madison city water main serves as 
the primary water supply and the 
Watersphere provides the second- 
ary water supply for the sprinkler 
system. 


Waterspheres are available in 
standard capacities from 25,000 to a 
250,000-gallons. Close-up of 75,000 Gallon Watersphere. 


CHICAGO BRIDGE & IRON COMPANY 


ATLANTA CHICAGO LOS ANGELES SALT LAKE CITY 
BIRMINGHAM DETROIT NEW YORK SAN FRANCISCO 
BOSTON HOUSTON HAVANA PHILADELPHIA 
CLEVELAND SEATTLE PITTSBURGH TULSA 


Plants at Chicago, Birmingham, Salt Lake City and Greenville, Pa. 
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A29 


Fire can START anywhere... 


“AKBAR” 


the famous KINNEAR 
Rolling Fire Door 


AKBAR Fire Doors have been 
proved in major conflagrations 
throughout the country. When fire 
threatens, their quick, positive, au- 
tomatic action stops dangerous 
flame-spreading drafts by blocking 
openings with a curtain of steel. 

In emergency release, the doors 
are pushed down by a strong 
spring, to assure positive action. For 
the safety of building occupants, 
downward speed of the doors is regu- 
lated. And the doors can be opened 
after closure, for emergency exit. 
Another device stops the door at floor 
level, with the steel curtain covering 
the entire opening — it will not sag, 
or drop through a fire weakened sill. 
When not in use, Akbar doors remain 


ee 


coiled overhead, out of the way. Ap- 
proved by Underwriters’ Laborato- 
ries, Inc., they are for openings not 
exceeding 120 sq. ft. in area, in old or 
new buildings. They can be equipped 
for regular, daily service, with motor 
operation. However, non-labeled Kin- 
near Rolling Doors are recommended 
where maximum fire protection is 
not required. Write for catalog. 


The KINNEAR MFG. CO. 
2250-70 Fields Avenue, Columbus 16, Ohio 
1742 Yosemite Ave., San Francisco 24, 
California 


Offices and Agents in All Principal Cities 
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AUTOMATIC 


s eZ \ UPRIGHT 
| MODEL SSU 


SPRINKLERS 


PENDANT 
MODEL SSP 


FIRE SPRINKLER SYSTEMS 
AND EQUIPMENT 


Engineered for better protection 


ALARM VALVES RETARD CHAMBERS 
WATER MOTORS CIRCUIT CLOSERS 
VALVE DEVICES EMERGENCY CABINETS 
DRY PIPE VALVES TRIMMINGS 
SPRINKLERS — ALL TYPES AND FINISHES 


NEW! MobEL A GRIMES ACCELERATOR 
Manufactured and Instalied by | 


GRIMES DEVICES 
ARE APPROVED BY 
ALL INSURANCE 
INTERESTS 


RAISLER CORPORATION, 129 Amsterdam Ave., New York 23 


Licensees in all principal cities in the United States and Canada 
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Records show 

4 out of 5 

industrial boilers 

are NOT protected 

against the explosion enti 
of burning fuel. 


WHEN A BURNER flame fails What can you do for 
without instant cut-off of fuel, an proper protection . . .? 


explosive mixture collects . » + Send for this free booklet. With 
and may ignite disastrously on js you can check the protection 
hot firebrick. A delay of only 30 any plant has, and determine the 


seconds — spell tragedy, yet protection that is really needed. 
most “safeguards” in use today 


simply do not act that fast! PLAY SAFE! SEND TODAY! 


COMBUSTION CONTROL DIVISION 
ELECTRONICS CORPORATION OF AMERICA 
Dept. C26-1, 718 Beacon Street, Boston, Mass. 
Please send me your FREE booklet, “Guarding Your 
Properties Against Flame-Failure Explosions”. 
OO is setscevcccsvnsscrnsinevtaniessivinbecogennsseceiinitnteenstitaiitenticaitsatitits sistas cetieattsbantniiabiatvigneoeeansiaatiee 
FIRST and FOREMOST 
IN INSTANT FLAME 
FAILURE PROTECTION PII a iicscictecccctiptr hens eons ba tecencascionen 
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CENTRAL STATION SIGNALS, INC. 


Manufacturers of all kinds of approved devices used in Central Station Systems or 
Class ‘A’ or Class 'B’ Proprietary Fire Alarm Systems, either automatic or manual. 


53 WEST 23rd STREET. . . . . . . NEW YORK 10, N. Y. 


Model PRS-1 


Waterflow Alarm 


This device is approved 
by Factory Mutual Lab- 
oratories and Under- 
writers’ Laboratories, 
Inc. 

e This device is also 
made as Model PRT-I, a 
coded waterflow trans- 
mitter. 


5-inch size shown above. To install simply drill 
2-inch hole in pipe. 


Also made in explosion proof models. 


@ Made in all sizes from 21/2" to 8". 


Has instantly recycling pneumatic retarding device, which prevents 
false alarms. 


Has enclosed electrical contacts for 15 amp. 125 volts, A.C. and 1/2 


AMP, 125 volts, D.C. 
Tempo-Set Model A 
Fire Detector 


Underwriters’ Laboratories, Inc. 
Approved. 

e Self restoring and can be heat 
tested. 


e Electrical contacts are silver or 
gold and are enclosed. 


e Very reasonable price. 
Size is 15" x He" 
© Tempo-set Model A is approved in either open or closed circuit and the 
temperature ratings are 140 and 200 degrees. 
© Approved spacing is 20' x 20'. 
. er ratings are 125 volts | ampere, A.C. or 24 volts 0.5 ampere D.C., 
or less. 
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FOR SAFER LP-GAS DELIVERIES 
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I. Shand & Jurs “SAFETIFLO” is the 
ideal shut-off valve for LP-Gas truck tanks. 
It is designed to replace the currently used 
excess flow check and shut-off valves. 
“SAFETIFLO” acts as a tight shut-off valve 
and as a back pressure check valve. It also 
serves as a filler check valve though its pri- 
mary function is as an automatic discharge 
valve providing greater LP-Gas delivery ef- 
ficiency with maximum safety. 


The S&J “SAFETIFLO” is mounted INSIDE the 
truck tank, and is provided with a weak- 
ness groove outside the tank which insures 


breakoff below the valve seat in case ac- & 


cident tears away discharge lines. 
“SAFETIFLO” can be opened only by 

willful, manual operation of its 
priming cam, and when primed, 

only pressure exerted by the dis- 

charge pump can effect delivery. “SAFETI- 
FLO” is guarded by a fusible plug which 
melts at 165°F. A contiguous fire melting 
the fusible plug, or mishandling that causes 
loss of pressure in discharge lines will close 
“SAFETIFLO” instantly and automatically. 


ae 44 cr Io. 


BERKELEY 10 CALIFORNIA 
CHICAGO 

or eM Tor) 
ANGELES 

DIlympic Blvd 
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Send For This FREE Catalog! 


. . . 28-page illustrated booklet contains factual 
information on methods of fire detection, fire 
eC CMCC MLC MCE CeCe 
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SPECIAL HAZARD | 
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CORPORATION OF AMERICA 


Principal Cities of North and South Americce 


“AUTOMATIC” SPRINKLER CORPORATION OF AMERICA 
Dept. $.H. — Box 360 — Youngstown 1, Ohio 

Please furnish me with a copy of your Catalog 73— 

“Engineered SPECIAL HAZARD Fire Protection.” 
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The connecting link 
between the private 
fire alarm system or 
sprinkler system and 
City Fire Department 
is the Master Box. 
Your fire losses are beyond the curb line. 
And you aren’t getting 100% value from your 
alarm system unless your city circuits are in- 
terconnected through the Master Box to in- 
dustrial plants, schools and public buildings. 
Protect yourself and your citizens all the 
way. Close up the gap. Remember, you depend 
on industry — it’s up to you to protect it. 


THE GAMEWELL COMPANY, Chestnut St., Newton Upper Falls 64, Mass. 
In Canada: Northern Electric Co., Ltd., Belleville, Ontario 
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SAFEGUARDED BY GRINNELL SYSTEM . 
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At the Bridesburg plant of the Rohm & Haas Company, Philadelphia, Pa., protection of 
stored alcohol and monochlorobenzene is entrusted to a foam system installed by Grinnell. 
In the event of fire, flame-smothering foam covers the manhole, the most hazardous part 
of the tank; at the same time building up a foam blanket in the dyked area at base of 


tanks to kill fire ihere. 


Mechanical foam, one of many 
special Grinnell fire protection sys- 
tems, is used for fire hazards involv- 
ing flammable liquids ... such as in 
tank storage of chemicals; oil and 
paint rooms; loading racks; creosote 
tanks; pump houses; and processing 
rooms. Mechanical foam operates by 
shutting off the oxygen from the 
flammable vapors — and by insulat- 
ing against the heat of the fire. It is 
flexible and adaptable; floats on 
liquids, flows over and around ob- 
stacles, clings to solids. 

Call on Grinnell for help with your 
fire protection problems. Grinnell 
engineers are trained to evaluate 
your property and to advise on the 
proper system for your hazard. With 
a full range of equipment and more 
than 85 years experience in fire pro- 
tection work, you are assured of un- 


biased recommendations which will 
be fitted to your exact needs. Grinnell 
Company, Inc., 274 West Exchange 
Street, Providence, R. I. 


There’s a GRINNELL Fire Protection 
System for every fire hazard 


Automatic spray sprinklers — wet pipe, dry 
pipe, and Simplex systems 


Deluge spray sprinklers, rate-of-rise detec- 
tion—Multitrol wet or dry pipe systems 


Emulsion and vapor dilution extinguishment 
— Mulsifyre and ProtectoSpray Systems 


Water spray for cooling, insulation, and con- 
trolled burning — ProtectoSpray systems 


Mechanical foam blanket — ProtectoFoam 
systems 


Carbon dioxide blanket — C-O-Two systems 
Dry chemical systems ——_ 


GRINNELL 


Manufacturing, Engineering, and Installation of Fire Protection Systems Since 1870 ——— 





